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EXECUTIVE  SUMMARY 


A.  BACKGROUND 
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1.  Radian  Corporation  was  ratalnad  on  22  December  1983  to  conduct 
tha  Racsa  Air  Force  Base  (RAFB)  Installation  Restoration  Pro¬ 
gram  Phase  I  Records  Search  under  Contract  No.  F08637-83- 

G 0008-5000,  with  funds  provided  by  the  United  States  Air 
Force.  .  .  a  . 

2.  ‘MSiQPPM  81-5  explains  Do5  policy,  which  IsCEo  identity  and 


fully  evaluate  suspected  problems  associated  with  past 
hasardous  waste  management  practices  on  DoD  facilities  and 
to  control  tha  migration  of  hasardous  constituents  from  such  . 
facilities  that  could  endanger  health  and  welfare.  X  J 

To  implement  the  DoD  policy,  a  four-phase  Installation  Resto¬ 
ration  Program  (IIP)  has  been  directed.  Phase  I,  the  records 
search,  is  the  identification  of  potential  problema.  Phase 
II,  if  required,  (not  part  of  this  contract)  consists  of 
follow-on  field  work  to  determine  the  extent  and  magnitude 
of  contaminant  migration.  Phase  HI,  if  required  (not  part 
of  this  contract)  conaiste  of  technology  development  (research 
and  development  effort  only  whan  required).  Phase  IV,  if 
required  (not  pert  of  thle  contract),  is  the  development  and 
implementation  of  selected  remedial  act lona. 


station  of  selected  n 


lal  actions. 


The  Reese  AYB  Phase  I  records  search  included  a  detailed 
review  of  pertinent  installation  records;  contacts  with  6 
representatives  of  local  and  regional  regulatory  agencies, 
and  with  2  Texas  Tech  University  faculty  members;  and  an  on¬ 
site  visit  conducted  by  ladles  lurch  U  through  Id,  1984. 
During  the  base  visit,  interviews  were  conducted  with  24 
pest  ami  present  installation  aaplsyues  sad  ground  tours  of 
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installation  facilities  and  all  identified  sites  of  potential 
environmental  contamination  were  accomplished.  A  supplemen¬ 
tal  search  of  installation  records  was  conducted  to  fill 
data  gaps  identified  during  preliminary  data  review.  An 
additional  visit  was  conducted  on  April  IS,  1984. 


b\->  major  findings  ivtlu  ( U  ; 
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Since  1941,  many  hazardous  and  potentially  hazardous  wastes 
have  been  generated  by  industrial  shop  operations  at  Reese 
AFB. 3  Waste  oils,  solvents,  detergents,  paint  residues,  etc., 
ffom  the  flightline  shops  drain  to  the  storm  sewer,  flow 
through  an  oil/water  separator  and  are  ultimately  discharged 
to  the  Industrial  Waste  Lake.  Although  this  practice  con¬ 
tinues  to  the  present  day,  current  waste  quantities  are  sig¬ 
nificantly  lower  than  in  tha  past.  Most  wastes  are  recycled 
whenever  possible,  or  disposed  of  off-base  through  DPDO. 

Fire  training  exercises  have  provided  a  means  of  disposal  of 
waste  Avgas,  oils  and  lubricants,  and- miscellaneous  combustible 
materials  since  at  least  the  1950 1 s.j  The  currently  active 
base  fire  training  area  has  been  in  use  since  1965.  Four 
additional  inactive  fire  training  areas  were  identified  at 
Reese  and  a  small  area  is  presently  being  used  at  the  Terry 
County  Auxiliary  Field. 

Landfills  and  land  spreading  areas  have  been  used  for  waste 
disposal  since  the  base  was  constructed.  Most  of  the  materials 
disposed  have  been  construction  sad  domestic  wastes,  although 
some  hazardous  wastes  were  reportedly  landfilled  in  the  past 
Tha  only  active  landfill  is  located  in  the  southwest  corner 
of  the  base.  Xt  has  operated  since  the  mid- 1950's  and  is 
known  to  contain  small  quantities  of  pesticides  and  other 
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hazardous  wastes.  The  landfill  was  closed  to  sanitary  dumping 
)  in  1977. 

Two  active  surface  impoundments  (the  Sewage  Lake  and  Indus¬ 
trial  Waste  Lake)  are  located  on  Reese  AFB.  Both  sites  are 
known  to  contain  hazardous  wastes.  Since  1977,  the  water  in 
the  Sewage  Lake  has  been  Interconnected  with  the  Industrial 
Waste  Lake  via  an  overflow  pistp.  Water  from  the  Sewage  Lake 
is  used  for  golf  course  irrigation. 
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Interviews  with  past  and  present  Installation  employees 
results  in  the  identification  of  36  past  disposal  areas, 
spill  sites  and  fire  training  areas  on  Reese  AFB  that  are 
not  documented  in  written  base  files. 


C.y'  CONCLUSIONS 


1.  ^Review  of  the  comprehensive  date  base  assembled  for  Llie  Nine 
^P^itudy  resulted  in  'identification  of  36  sites  of  potential 
contamination  at  Reese  AFB.  _ 


2.  '—Ten  of  these  36  preliminary  sites  were  ranked  using  the 

Hazard  Assessment  Rating  Methodology  (HARM)  based  on  their 
potential  for  migration  of  hazardous  constituents. 

3.  Table  1  presents  the  10  HASM-rated  sites  with  their  final 
HARM  scores,  and  their  potential  risk  rating. 

RECOMMENDATIONS 


A  staged  program  of  Phase  XX  activities  is  recommended  for 
Site  SI-1,  the  Industrial  Waste  Lake.  Soils  should  he  sam¬ 
pled  at  a  preliminary  sat  of  3  locations,  and  analysed  for 
selected  metals  and  volatile  halocarbons.  If  preliminary 


TABLE  1.  POTENTIAL  RISK  RANKING  BASED  ON  FINAL  HARM  SCORES 


Site  # 

Description 

Final  HARM 
Score 

Potential 

Risk 

SI-1 

SI-2 

D-4 

SP-1 

Industrial  Waste  Lake 

Sewage  Lake 

Landfill,  north  of  Sewage  Lake 

Spill,  POL  Storage  Area  (Aquasystem) 

75 

68 

68 

67 

High 

D-l 

Southwest  Landfill 

60 

Moderate 

SI-4 

CE  Paint  Shop  Trench 

56 

FT-1 

Active  Fire  Training  Area  (Reese) 

54 

D-5 

Landfill,  west  of  Sewage  Lake 

53 

D-ll 

Northwest  Landfill/Rubble  Area 

44 

Low 

analyses  confirm  contamination,  a  second  expanded  round  of 
soil  sampling  (4  additional  sites)  should  be  undertaken. 

A  ground-water  well  should  be  installed  and  sampled  if  results 
from  the  second  round  of  soil  sampling  indicate  that  contami¬ 
nant  migration  is  extensive  and  the  Ogallala  Aquifer  is  poten¬ 
tially  threatened. 

2.  Soil  and  soil  moisture  sampling  points  should  be  established 
at  9  locations  around  the  perimeter  of  the  0-4  landfill  site. 
Samples  should  be  analyzed  for  EPA  624/625  compounds  and 
metals.  If  analytical  results  suggest  extensive  contaminant 
migration,  a  ground-water  monitoring  well  should  be  constructed 
and  water  samples  analyzed  for  selected  parameters  as  deter¬ 
mined  by  results  of  the  soils  analyses. 

3.  A  limited  Phase  II  soil  sampling  program  is  recommended  for 
Site  SI-4,  the  C.E.  Paint  Shop  trench.  Since  the  exact  loca¬ 
tion  of  the  trench  is  unknown,  5  or  6  sample  borings  should 

be  located  in  a  grid  pattern  over  the  suspected  area  to  deter¬ 
mine  whether  any  contamination  persists.  Samples  should  be 
analyzed  by  GC/MS  for  volatile  organic  compounds  (EPA  624) . 

If  results  are  positive,  and  the  trench  can  be  delineated, 
the  gravels  lining  the  trench  as  well  as  the  underlying 
materials  should  be  sampled  from  at  least  2  points  within  the 
trench  itself. 

4.  A  limited  Phase  II  soil  sampling  program  is  recommended  for 
the  Southwest  Landfill  (D-l  site).  Four  soil  boring  locations 
should  be  sampled  to  a  depth  of  15  feet.  S maples  should  be 
collected  at  2.5  ft.  Intervals  and  analysed  for  porosity,  per¬ 
meability,  pesticides,  selected  metals,  oil  and  grease,  and 
volatile  halocarbons  (EPA  602).  Depending  on  the  results  of 
thase  preliminary  analyses,  emplacement  of  a  single  ground-water 
well  may  be  advisable  near  the  most  highly  contaminated  soil 
sampling  site  to  assess  potential  ground-water  contamination. 


mill 
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I.  INTRODUCTION 

A.  Background 

The  United  States  Air  Force,  due  to  its  primary  mission,  has  long 
been  engaged  in  a  wide  variety  of  operations  dealing  with  toxic  and  hazardous 
materials.  Federal,  state,  and  local  governments  have  developed  strict 
regulations  which  require  disposers  to  identify  the  locations  and  contents 
of  disposal  sites  and  to  take  action  to  eliminate  the  hazards  in  an  environ¬ 
mentally  responsible  manner.  The  primary  federal  legislation  governing 
disposal  of  hazardous  waste  is  the  Resource  Conservation  and  Recovery  Act 
(RCRA)  of  1976,  as  amended.  Under  Sections  6003  and  3012  of  the  Act,  Federal 
agencies  are  directed  to  assist  the  Environmental  Protection  Agency  (EPA) 
and  state  agencies  to  Inventory  past  disposal  sites  and  make  the  information 
available  to  the  requesting  agencies.  The  DOD  Installation  Restoration  Pro¬ 
gram  (IRP) ,  initiated  prior  to  the  regulatory  requirements,  assures  compli¬ 
ance  with  these  hazardous  waste  regulations.  The  current  DOD  IRP  policy  la 
contained  In  Defense  Environmental  Quality  Program  Policy  Memorandum  (DEQPPM) 
81-5,  dated  11  December  1981  and  implemented  by  Air  Force  message  dated 
21  January  1982.  DEQPPM  81-5  reissued  and  amplified  all  previous  directives 
and  memoranda  on  the  IRP.  DOD  policy  Is  to  identify  and  fully  evaluate  sus¬ 
pected  problems  associated  with  past  hazardous  contamination,  and  to  control 
hazards  to  health  and  welfare  that  resulted  from  these  past  operations. 

The  IRP  will  be  the  basis  for  response  actions  on  Air  Force  installations 
under  the  provisions  of  the  Comprehensive  Environmental  Response,  Compensa¬ 
tion,  and  Liability  Act  (CERCLA)  of  1980,  as  clarified  by  Executive  Order 
12316. 

There  are  four  phases  to  the  IRP.  The  records  search  comprises 
Phase  I.  During  this  phase,  installation  records  are  reviewed  to  identify 
possible  hazardous  waste-contaminatsd  sites  and  to  assess  the  potential  for 
contaminant  migration.  Only  Phase  I  activities  are  covered  by  this  contract. 
Phase  II  of  the  IRP  consists  of  follow-on  flsld  work  to  determine  the  extent 


and  magnitude  of  contaminant  migration.  Phase  III  consists  of  technology 
development  (R&D  effort  only  when  necessary).  Phase  IV  includes  the  develop¬ 
ment  and  implementation  of  a  remedial  action  plan. 

B.  Purpose 

The  purpose  of  the  Phase  I  records  search  is  to  identify  past 
hazardous  materials  disposal  and  spill  sites  and  assess  the  potential  for 
contaminant  migration  from  these  sites.  The  existence  and  potential  for 
migration  of  hazardous  material  contaminants  were  evaluated  at  Reese  AFB  by 
reviewing  Air  Force  supplied  data,  technical  reports,  and  conducting  inter¬ 
views  with  past  and  present  base  personnel,  regulatory  officials,  and  local 
university  staff  members  familiar  with  Reese.  This  report  addresses  the 
history  of  operations,  the  geological  and  hydrogeological  conditions  which 
may  contribute  to  migration  of  contaminants,  and  the  ecological  setting  of 
the  facility. 

C.  Scope 

Phase  I  activities  Included  the  following: 

-  Review  site  records 

-  Interview  personnel  familiar  with  past  generation  and 
disposal  activities 

-  Inventory  wastes 

-  Determine  quantities  and  locations  of  current  and  past 
hazardous  waste  storage,  treatment  and  disposal 

-  Define  the  environmental  setting  at  Sense  AFB 

-  Review  past  disposal  practices  and  methods 

-  Gather  Information  from  state,  local  and  federal  agencies 

-  Assess  potential  for  contaminant  migration,  and 

-  Recommend,  If  required,  follow-on  activities. 


The  pre-performance  meeting  was  held  at  Reese  AFB  on  January  31 
and  February  1,  1984.  Representatives  of  the  Air  Force  Engineering  and 
Services  Center  (AFESC) ,  Reese  AFB  Civil  Engineering*  Bioenvironmental  Engi¬ 
neering,  Base  Environmental  Protection  Committee,  and  Radian  attended  the 
meeting.  The  purpose  of  the  pre-performance  meeting  was  to  provide  detailed 
project  instruction.  The  AFESC  Representative  provided  clarification  end 
technical  guidance  and  defined  the  responsibilities  of  all  parties  partici¬ 
pating  in  the  Reese  AFB  records  search. 

The  Onsite  installation  visit  was  conducted  by  Radian  from  March 
12  through  March  16,  1984.  Activities  performed  during  the  onsite  visit 
included  a  detailed  search  of  installation  records,  ground  tour  of  Reese  AFB 
and  Terry  County  Auxiliary  Field,  and  interviews  with  peat  and  present  base 
personnel.  The  following  individuals  comprised  the  Radian  records  search  tei 

1.  Francis  J.  Smith,  Program  Manager,  M.S.  Sanitary  Engineering; 

2.  Debra  L.  Rictnuum,  Project  Director,  M.A.  Geological  Sciences 

3.  James  L.  Maehln,  M.S.  Environmental  Health  Engineering; 

4.  Fred  B.  Blood,  M.S.  Biology; 

5.  Kathey  A.  Far land,  M.R.P.  Regional  Planning;  and 

6.  Pater  P.  Ellis,  B.S.  Chemistry. 

Resumes  of  team  members  are  included  in  Appendix  A. 

The  principle  Air  Force  representatives  who  aesleted  In  the  Reese 

AFB  study  are: 

1.  Lt.  Col.  Joseph  C.  LaFoy,  Base  Civil  Engineer  and  AFRCE 
Representative; 

2.  Capt.  Gene  Smith,  Installation  Feint  of  Contact; 

3.  Lt.  Rny  Peters,  Base  Bissnviremnsntsl  Engineer. 


D.  Methodology 


The  nethodology  for  the  Reese  AFB  records  search  Is  shown  graphi¬ 
cally  in  Figure  1-1.  The  first  step  was  a  review  of  past  and  present  Indus¬ 
trial  operations.  This  allowed  the  Identification  of  waste  streaa  contents 
and  quantities.  Information  was  obtained  from  records  such  as  shop  files, 
hazardous  waste  disposal  permits,  and  from  other  state  permits. 

The  second  step  was  to  determine  past  management  practices  regard¬ 
ing  the  use,  storage,  treatment,  and  disposal  of  hazardous  materials  from 
the  industrial  operations  Identified  In  Step  1.  At  this  stage,  sites  of 
former  landfills,  surface  impoundments  and  tanks  were  Identified.  Other 
potentially  contaminated  sites,  such  as  the  locations  of  spills  of  waste 
oils,  solvents  or  fuels,  were  determined. 

The  records  search  team  conducted  a  ground  tour  of  the  base  and 
all  land  off-base  owned  by  the  Air  Force.  This  Included  the  Terry  County 
Auxiliary  Field  and  property  acquired  by  the  Air  Force  la  Hurlwood.  The 
team  also  looked  for  any  evidence  of  environmental  stress,  such  as  disruption 
of  vegetation,  or  unusual  topography,  suggestive  of  potential  waste  disposal 
Impacts.  It  was  during  this  onsite  visit  that  interviewing  of  past  end  cur¬ 
rent  employees  occurred.  A  list  of  Interviewees  sad  outside  agency  contacts 
Is  presented  In  Appendix  B. 

At  this  point  a  number  of  decisions  ware  made.  The  first  decision 
pertained  to  the  potential  for  contamination  of  each  site.  If  it  was  deter¬ 
mined  that  potential  for  contamination  existed,  thorn  the  site  was  evaluated 
for  Its  potential  for  migration  of  hazardous  constituents  to  occur.  The  site 
was  rated  uaing  the  Air  Force  Hazard  Assessment  Bating  Methodology  (BAM) . 
This  rating  system  results  la  a  single  seen  for  each  site  which  is  hssed  on 
evaluation  of  factors  ouch  ae  seats  type  and  quantity,  receptors,  and  path¬ 
ways.  This  allows  tbs  rslatlvs  ranking  of  sits*  with  different  snviroamamtal 
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settings  and  waste  characteristics.  Following  the  hazard  rating,  recommenda- 
tlons  for  follow-on  activities  were  aade.  Recommendations  may  vary  from  no 
action  to  a  complete  monitoring  and  sapling  program  for  those  sites  receiv¬ 
ing  a  high  BARK  score.  A  limited  Phase  II  program  may  be  recommended  for 
sites  receiving  a  moderate  HARM  rating  to  confirm  that  hazardous  materials 
are  not  migrating  from  the  site.  The  site  rating  methodology  is  described 
in  Appendix  C. 


II.  INSTALLATION  DESCRIPTION 


A.  Location,  Size,  and  Boundaries 

Reese  Air  Force  Base  is  located  in  the  High  Plains  Region  of  the 
Great  Plains,  ten  miles  west  of  Lubbock,  Texas.  Figure  II-l  and  11-2  show 
the  regional  and  area  location  of  the  base.  The  unincorporated  community  of 
Hurlwood ,  population  100,  is  located  just  south  of  the  base. 

Reese  AFB  covers  2,777  acres  (owned  and  leased)  in  Lubbock  County, 
including  acreage  in  the  Hurlwood  area,  acquired  in  1978.  Figure  11-3  shows 
the  layout  of  the  base.  Land  surrounding  the  base  is  primarily  agricultural. 
The  majority  of  the  county's  Industrial,  commercial  and  residential  lands 
are  in  the  Cfty  of  Lubbock. 

Included  in  the  Reese  AFB  Phase  I  study  is  the  Terry  County  auxil¬ 
iary  Field  located  approximately  36  miles  southwest  of  Reese  AFB,  and  the 
property  owned  by  the  Air  Force  in  Hurlwood.  Table  II-l  presents  the  legal 
status  of  all  acreage  associated  with  the  base. 

B.  Organisation  and  Mission  Summary 

Reese  AFB  has  been  a  training  base  almost  continuously  since  1941. 
Reese  opened  in  June  1941  as  Lubbock  Army  Airfield  on  2,000  acres  doneted 
by  the  City  of  Lubbock.  The  base  was  completed  by  the  amd  of  1941  and 
training  of  aviation  cadets  began  in  early  1942,  The  field  operated  during 
World  War  IZ,  turning  out  bomber,  fighter  and  transport  pilots.  By  the 
end  of  the  wsr  the  total  of  pilots  trained  exceeded  7,000.  The  end  of  the 
war  brought  the  end  of  Lubbock  Army  Airfield  in  1945. 
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Figure  II-2.  Reese  AFB  and  Surrounding  Area. 


TABLE  II-l.  LEGAL  STATUS  OF  LAND  ASSOCIATED  WITH  REESE  AFB 


Total 

Ac  r ease 

Owned  by 

Lease/ 

County 

Reese 

Easeaent 

Lubbock 

2,467 

310 

Terry 

520 

0 

TOTAL 

2,987 

310 

SOURCE:  USAF  Real  Property  Inventory  Lt«t,  Reese  AFB,  3  Nov caber  1983 


The  training  center  was  used  from  1945  to  1949  as  a  housing  facili¬ 
ty  for  veterans  and  their  families.  It  was  also  used  by  the  National  Guard 
for  training  missions.  In  1949  the  3500th  Pilot  Training  Wing  moved  to 
Lubbock  from  Barksdale  AFB,  Louisiana  and  the  base  was  renamed  for  First 
Lieutenant  Augustus  F.  Reese,  Jr.,  a  native  of  nearby  Shallowater,  Texas. 

The  following  types  of  planes  have  been  previously  used  in  the 
base  training  programs  including  the  North  American  T-6  Texas,  the  AT-7, 
and  the  North  American  T-28  Trojan.  Perhaps  the  best  known  craft  was  the 
North  American  TB-25  Billy  Mitchell,  which  was  used  exclusively  from  1955 
to  1957.  The  first  jet  trainer,  the  Lockheed  T-33  was  Introduced  at  Reese 
in  September  1958.  Reese's  next  major  advancement  was  its  designation  as 
one  of  five  Undergraduate  Pilot  Training  (UPT)  bases  in  Air  Training  Command 
in  1961.  This  ended  the  previous  system  in  which  preflight,  primary  and 
basic  flight  instruction  was  conducted  at  three  different  bases.  The  UPT 
system  went  supersonic  in  1963  when  the  Northrop  T-38  Talon  replaced  the  T-33. 
The  wing  was  renamed  the  64th  Flying  Training  Wing  in  September  1972.  Since 
1942,  approximately  24,000  pilots  have  graduated  from  Reese's  training  pro¬ 
gram. 

Reese  AFB  is  one  of  seven  Undergraduate  Pilot  Training  (UPT)  bases 
in  the  Air  Training  Command.  The  mission  of  the  UPT  bases  is  to  train  pi¬ 
lots  for  the  Air  Force.  The  Air  Force  defines  the  mission  as:  "To  train 
top  quality  military  pilots  with  the  greatest  efficiency  and  minimum  pos¬ 
sible  cost."  An  Important  secondary  mission  is  the  support  of  the  Acceler¬ 
ated  Copilot  Enrichment  (ACE)  program.  Reese  AFB  personnel  support  the  train¬ 
ing  of  Strategic  Air  Command  (SAC)  copilots  assigned  to  other  bases. 

Currently,  Reese  A7B  has  a  force  of  approximately  1,645  enlisted 
personnel,  500  permanent  party  officers  and  570  civilians.  Generally,  about 
500  students  undergo  training  at  one  time,  with  400  students  graduating 
annually.  The  aircraft  at  Raesa  A7B  Includes  approximately  80  Cessna  T-37 
jet  engine  trainers  and  110  Northrop  T-38  jet  trainers. 


The  64th  Flying  Training  Wing  (ATC)  is  the  major  organization  at 
Reese  AFB.  The  64th  Air  Base  Group  lends  administrative  and  services  sup¬ 
port.  Tenants  at  the  base  include: 

a)  1958  Communications  Squadron  (AFSC) 

b)  Detachment  11,  24th  Weather  Station 

c)  Management  Engineering  Detachment  11 

d)  OSI  Detachment  1113 

e)  Field  Training  Detachment  495th  OL 

f)  Defense  Property  Disposal  Office  (DPDQ),  Satellite  of 
Cannon  AFB,  New  Mexico. 


III.  ENVIRONMENTAL  SETTING 


A.  Meteorology 

The  average  annual  temperature  at  Reese  AFB  Is  60°F,  with  extremes 
of  -9*  to  108*F.  Yearly  precipitation  averages  16.9  inches,  with  80  percent 
of  this  occurring  from  May  to  October.  The  maximum  rainfall  for  a  24  hour 
period  was  3  Inches.  Table  I1I-1  lists  temperature,  precipitation  and  snow¬ 
fall  data. 


Snowfall  occurs  in  October  to  March,  but  the  snow  normally  remains 
on  the  ground  only  a  few  days  at  a  time.  The  maximum  snowfall  in  any  24  hour 
period  was  18  inches. 

Winds  blow  regularly  in  the  area,  frequently  resulting  in  dust 
storms.  March  through  October  prevailing  winds  are  from  the  south.  During 
the  remainder  of  the  year  the  wind  is  predominantly  from  the  west  (Figures 
III-l  through  III-4  present  wind  roses  for  the  area) .  Mean  wind  speed  is 
17  mph. 


Tornadoes  occur  regularly  in  the  Reese  AFB  area.  Reese  AFB  at  the 
southern  end  of  "Tornado  Alley"  can  expect  3  to  5  tornadoes  per  year  to  occur 
within  30  nautical  miles.  Hall,  3/4  inch  in  diameter  or  greater,  can  also 
be  expected  two  to  three  times  per  year  in  the  same  area.  Hailstorms  and 
tornadoes  are  more  likely  from  April  to  October. 

B.  Geology  and  Soils 
1.  Soils 

Mapping  by  the  Soil  Conservation  Service  has  located  the  following 
soils  series  on  base:  01 ton  day  loam,  Lofton  clay  lows,  Berda  loam.  Eats- 
cado  clay  loam,  Acuff  loam,  Drake  clay  loam,  Amarillo  fine  sandy  loam,  Mansker 
clay  loam,  Posey  fine  sandy  loam,  Arch  loam,  and  Randall  clay.  The  soils  can 
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Figure  III-l.  Wind  Rom  Diagram  (Lubbock  Airport) . 
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Figure  111*4.  Spring  Wind  ton*  Dlcgraa  (Lubbock  Airport). 
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be  grouped  into  three  categories:  clay,  sandy  loam  and  clay  loan.  Figure 
XII-5  shows  the  locations  of  each  soils  series  and  Table  III-2  lists  the 
soil  types,  permeabilities  and  thicknesses  for  each  series. 

The  prevalent  soil  of  the  base  is  Acuff,  a  sandy  clay  loam. 

This  soil  is  well-drained,  with  moderate  permeability  of  A. 2  x  10~4  to  1.4  x 
10  3  cm/sec,  (in/hr).  Soils  near  or  under  the  Industrial  Lake  playas  and  the 
drainage  areas  near  the  central  runway  are  Randall  clay,  a  poorly-drained 
soil  with  very  slow  permeability,  on  the  order  of  4.2  x  10~5  cm/sec.  The 
most  permeable  soils  on  Che  base  are  the  Amarillo  series.  Amarillo  soils 
have  a  permeability  of  1.4  x  10  3  cm/sec  to  4.2  x  10  3  cm/sec.  They  are 
found  as  the  original  soil  at  the  site  of  the  Southwest  Landfill  and  appro¬ 
ximately  200  feet  (61m)  from  the  Industrial  Lake. 

2.  Geography  and  Topography 

Reese  AFB  is  located  in  Lubbock  County  in  the  southern  Panhandle 
of  Texas,  also  known  aa  the  Southern  Sigh  Plains  Region.  This  region  occupies 
an  area  of  about  22,000  square  miles  in  northwest  Texas,  extending  from  the 
Canadian  River  southward  about  250  miles  and  from  the  New  Mexico  line  east¬ 
ward  about  120  miles.  The  eastern  boundary  of  this  region  is  the  Caprock 
Escarpment,  which  is  characterized  by  deep  channels  formed  by  intermittent 
streams.  In  general,  topography  is  flat;  the  land  surface  generally  slopes 
about  2  percent  to  the  southeast.  Bowevar,  slopes  may  Increase  to  8  percent 
around  saline  lakes,  draws,  and  intermittent  lakes  called  playas. 

Lubbock  city  is  3,338  feet  above  sea  level.  The  elevation  at 
Reese  APB  id  3338  feet  above  sea  level,  with  only  a  25  foot  change  in  eleva¬ 
tion  throughout  the  base  area.  Most  of  the  base  land  has  a  0  to  1  percent 
slope.  Only  near  the  playas  and  lakes  are  slopes  of  1  to  3  percent  encountered . 
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3.  Drainage 


Shallow,  undrained  depreasiona  or  playas  are  characteriatic  of 
the  plaina  surface.  During  periods  of  heavy  rainfall,  runoff  collects  in  the 
depreasiona  to  form  temporary  ponds  or  lakes.  Playas  are  generally  circular 
with  interior  drainage  toward  the  center.  The  majority  are  50-100u  in  diameter 
and  are  less  than  la  in  depth.  Veter  percolating  through  windblown  deposits 
probably  initiated  playa  formation,  and  the  basins  were  then  deepened  by  wind 
erosion.  Stream  drainage  of  the  plain  surface  is  poorly  defined  as  runoff 
occurs  over  the  eastern  escarpment  during  periods  of  short-duration,  high- 
intensity  thunderstorms. 

There  are  no  natural,  permanent  surface  water  bodies  on  the 
base.  Storm  runoff  is  routed  into  culverts  and  transported  under  runways 
and  roads,  or  is  allowed  to  follow  the  topography.  Storm  runoff  collects  in 
six  areas  on-base.  Three  of  these  collection  areas  form  playas,  the  inter¬ 
mittent  lakes  common  to  the  region.  Two  of  the  runoff  collection  sites  are 
part  of  the  base  waste  disposal  system,  and  thus,  are  wet  year  round.  Drain¬ 
age  features  are  depicted  in  Figure  IIX-6. 

Generally,  water  moves  away  from  the  center  of  the  base  into 
playas  located  near  the  perimeter  or  drains  off-base  to  the  north.  Precipi¬ 
tation  is  collected  in  the  center  of  the  base  by  storm  culverts,  which  route 
water  sway  from  runways.  Hater  from  these  central  culverts  collects  in  two 
ditches,  both  part  of  a  former  playa,  near  the  Primary  Instrument  Runway. 

4.  Regional  Geologic  Setting 

Geologic  units  ranging  la  age  from  Pliocene  to  Recent  crop  out 
in  the  study  ares  and  throughout  much  of  the  Southern  High  Plains  of  Texse. 

In  the  vicinity  of  Reese  471,  the  Pliocene-age  Ogallala  Formation  is  the  domi¬ 
nant  surface  unit.  Caliche  deposits  within  the  Ogallals  Formation  underlie 
much  of  the  surface  of  the  Southern  Ugh  Plains  of  Texas.  The  caliche  con¬ 
sists  of  resistant  beda,  lasses,  sad  nodules  ef  calcareous  sad  siliceous 
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figure  III-6.  natural  and  MNMi  Drainage  Patbwaye, 
Raeae  ATI,  Taaea  (file  data,  Ufl,  193f> 


material.  The  caliche  forms  the  conspicuous  caprock  of  the  eastern  plains 
escarpment . 

Cretaceous  rocks  are  present  only  In  the  subsurface  at  Reese 
AFB,  forming  an  eroslonal  contact  with  the  Ogallala.  They  are,  however, 
exposed  along  the  eastern  escarpment  which  passes  through  the  southeastern 
part  of  Lubbock  County.  Thin  deposits  of  Pleistocene  and  Recent  age  sedi¬ 
ments  overlie  the  Ogallala  Formation  in  many  places.  These  consist  of  lake 
or  pond  (playa)  deposits,  stream  deposits,  and  sand-dune  deposits.  These 
sediments  are  Important  hydrologlcally  where  they  occur  in  recharge  areas 
such  as  in  sand-dune  areas  or  alluvial  dralnageways .  The  lake  or  pond 
deposits  consist  chiefly  of  clay  and  silt  and,  therefore,  downward  percola¬ 
tion  and  subsequent  recharge  is  Impeded.  Characteristics  of  the  regionally 
significant  stratigraphic  units  in  the  Southern  High  Plains  of  Texas  are 
presented  in  Table  III-3. 

Major  regional  structures  include  the  Matador  Arch  and  Palo 
Duro  Basin  north  of  the  study  area,  and  the  Midland  Basin  to  the  south.  Figure 
111-7  illustrates  the  distribution  of  these  and  other  major  geologic  features, 
as  well  as  the  outcrop  distribution  of  major  lithostratlgraphlc  units.  A 
generalised  geologic  cross-section  of  the  Southern  High  Plains  is  included  as 
Figure  III-8. 

5.  Local  Geologic  Setting 

The  Ogallala  Formation  is  the  dominant  geologic  unit  exposed 
in  the  study  area.  The  formation  consists  of  multiple  lithologic  units  including 
sands,  silts,  clays  and  limestones  that  are  laterally  discontinuous  over  the 

base. 

Lithologic  logs  available  from  8  base  walla  that  tap  the  Ogallala 
aquifer  section  indicate  that  a  caliche  sone,  varying  from  approximately  20 
to  greater  than  AO  feet  In  thickness,  immediately  underlies  the  surface  soils 
(Figure  III- 9).  In  many  places  throughout  the  High  Plains,  the  caliche  Is 
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Figure  III-9.  Lithologic  Logs  of  ReeBe  AFB  Ground-Water  Supply  Wells 
Hob.  1-8  (File  data,  RAFB). 


almost  completely  Indurated  and  is  an  impediment  to  recharge.  However,  in 
some  areas  the  caliche  is  porous  and  may  not  significantly  hinder  downward 
percolation  from  the  surface.  The  completely  Indurated  caliche,  (caprock) 
which  is  generally  believed  to  underlie  the  base,  is  a  massive,  very  durable 
rock  in  undisturbed  sections.  The  porosity  of  the  hardened  caliche  varies 
from  25  to  40  percent,  however,  the  permeability  of  this  caprock  caliche  is 
very  low.  The  presence  of  this  thick,  relatively  Impermeable  zone  impedes 
downward  percolation  of  water  and  therefore  severely  limits  the  amount  of 
recharge  to  the  aquifer,  even  in  areas  where  the  surface  soils  may  be  locally 
permeable. 

Six  playas,  or  seasonal  lakes,  were  originally  present  within 
the  boundaries  of  Reese  AFB.  One  plays,  underlying  the  midsection  of  the 
central  runway,  was  filled  during  runway  construction.  Two  of  the  other 
playas  have  been  modified  to  serve  as  a  sewage  lagoon  and  industrial  waste 
pond.  Playa  bottoms  are  generally  composed  of  silts  and  clays.  These  clays 
and  silts  exhibit  extremely  low  permeabilities,  thereby  restricting  downward 
percolation  of  surface  waters  into  the  substrate. 

C.  Hydrology 

The  Pliocene  Ogallala  Formation  is  the  principal  aquifer  in 
the  Southern  High  Plains  of  Texas,  supplying  practically  all  the  water  used 
for  all  purposes.  The  formation  is  continuous  throughout  most  of  the  Texas 
portion  of  the  Southern  High  Plains.  Sediments  of  Recent  Age  (younger) 
generally  lie  above  the  water  table,  and  therefore,  do  not  yield  water. 
However,  these  deposits  do  serve  as  catchment  areas  for  precipitation  and 
thus  aid  in  the  recharge  of  the  Ogallala  Formation.  This  is  especially  true 
of  the  sandhills  areas  because  the  porosity  of  the  sand  is  such  that  precipi¬ 
tation  is  readily  absorbed,  resulting  in  little,  or  no  runoff,  thus  making 
the  sandhills  area  an  exceptionally  favorable  tone  of  recharge  to  the  ground- 
water  reservoir. 
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Regionally,  the  Ogallala  Formation  is  thicker  in  the  northern 
part  of  the  area,  and  ranges  in  thickness  from  a  maximum  of  approximately  500 
feet  thick  to  a  "knife’s  edge"  where  the  formation  pinches  out  against  out¬ 
crops  of  older  rocks.  Erosion  has  completely  Isolated  the  formation  so  that 
the  segment  in  the  Southern  High  Plains  is  cut  off  in  all  directions  from 
any  underground  connection  with  water-bearing  beds  outside  of  the  area,  ex- 
cetp  through  the  underlying  older  rocks  which  contain  highly  mineralized 
water  distinct  from  the  fresh  water  in  the  Ogallala.  This  emphasizes  the 
fact  that  the  source  of  all  the  water  in  the  Ogallala  is  precipitation  that 
falls  on  the  surface  of  plains  in  Texas  and  Hew  Mexico. 


Generally,  the  water  in  the  Ogallala  occurs  under  water  table  condi¬ 
tions;  however,  locally,  because  of  its  lithologic  variability,  it  may  be 
under  slight  artesian  pressure.  The  water  in  the  Ogallala  occupies  the  pore 
spaces  and  voids  in  the  rocks  and  occurs  between  the  water  table  and  the 
underlying  older  rocks.  The  thickness  of  the  zone  of  saturation  in  the 
Ogallala  varies  throughout  the  Southern  High  Plains  chiefly  because  of  the 
uneven  nature  of  the  bedrock  surface.  This  thickness  ranges  from  0  to  more 
than  300  feet.  In  the  vicinity  of  Reese  AFB,  the  saturated  thickness  is 
approximately  30  feet  (Smith,  1981). 

Depth-to-water  below  land  surface  measurements  are  made  annually 
In  approximately  120  wells  in  Lubbock  County  (Smith,  1981).  Results  Indicate 
a  local  trend  of  anually  declining  water  levels  in  the  county  consistent  with 
the  regional  trend.  The  total  drop  In  water  levels  for  all  observation  wells 
measured  In  1970  and  again  la  1980  was  6.19  feet.  This  results  la  a  ten 
year  average  water  level  drop  of  0.62  foot  per  year.  The  wells  in  the  county 
which  were  measured  la  January  1980  end  again  la  January  1981  showed  an 
average  decline  of  1.86  feet  (Ibid) .  Elevations  of  the  water  table  In  the 
Ogallala  across  Lubbock  County  are  shown  on  Figure  111-10.  The  depth  to 
water  la  the  vicinity  of  Reese  is  approximately  150  feet. 
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Natural  recharge  to  the  Ogallala  aquifer  Is  believed  to  be  less 
than  one  Inch  annually.  The  principal  source  of  recharge  Is  infiltration 
from  precipitation.  A  small  portion  of  the  water  used  for  irrigation  may 
percolate  downward  to  the  aquifer;  however,  this  does  not  constitute  an  addi¬ 
tional  supply  of  water  but  only  a  reduction  in  net  discharge. 

During  interviews  with  base  personnel,  the  existence  of  a  shallow 
perched  ground-water  zone  In  the  area  of  Reese  AFB  came  Into  question.  This 
shallow  zone  of  saturation  was  purported  to  contain  water  suitable  for  stock 
watering  and  Irrigation  at  depths  of  50-70  feet,  recoverable  by  windmills. 

It  was  termed  the  "Windmill  Aquifer". 

If  such  shallow  ground-water  cones  do  exist  on  Reese  AFB,  they  could 
significantly  influence  the  migration  of  potential  ground-water  contaminants 
from  base  sources.  To  confirm  the  existence  or  absence  of  such  a  zone.  Radian 
conducted  a  review  of  available  literature  and  telephone  interviews  with  local 
ground-water  resource  authorities. 

The  literature  review  provided  no  evidence  of  a  perched  cone  above 
the  water  table  of  the  Ogallala  Aquifer  in  the  area  of  Reese  AFB.  The  only 
reference  to  a  shallow  water  bearing  cone  was  found  in  a  report  by  Leggat 
(1952).  Be  indicated  that  in  a  smell  area  in  northern  Lynn  County  (south  of 
Lubbock  County), a  group  of  shallow  wells,  60  to  90  feet  deep,  draw  water 
from  honeycombed  slllclfled  caliche.  The  thickness  of  the  caliche  ranges  from 
23  to  71  feet.  Conversations  with  personnel  of  the  High  Plains  Water  Conserva¬ 
tion  District  (HPWCD)  do  not  support  the  existence  of  a  parched  sons  constituting 
an  aquifer  at  lease  AFB.  Mr.  Wayne  Wyatt,  director  of  the  HPWCD,  stated 
that  thin  lenticular  perched  cones  are  regionally  encountered  at  shallow 
depths  above  laterally  discontinuous  layers  of  lew-permeability  materials. 

He  said  that  he  knew  of  no  present  or  historical  evidence  of  such  a  cone  in 
the  area  of  Reese  AYB.  He  speculated  that  if  such  a  cone  existed  below  the 
Installation,  it  would  probably  be  insignificant  as  a  water-producing  cone. 

He  supported  this  conclusion  by  referencing  the  small  amount  of  downward 


percolation  available  aa  recharge,  as  described  in  the  literature.  It  was 
his  opinion  that  significant  accuaulations  of  downward  percolating  waters 
(as  perched  zones)  would  probably  not  occur.  This  is  prevented  by  the  dis¬ 
continuous  nature  of  low-permeability  materials  in  the  area  above  which 
perched  water  could  accumulate  and  the  numerous  wells  in  the  area  which 
facilitate  drainage. 

1.  Ground-water  Quality 

The  regional  quality  of  water  from  the  Ogallala  Aquifer  is 
described  in  the  literature.  Cronin  (1961)  divides  the  Ogallala  into  two 
distinct  water-quality  regions.  These  regions  are  defined  by  areas  of  the 
Ogallala  which  are  underlain  by  Cretaceous  and  Trlassic  units.  The  type  of 
materials  which  comprise  the  lower  surface  of  the  Ogallala  (Cretaceous  vs. 
Trlassic  sediments)  plays  a  major  role  in  determining  the  chemistry  of  its  water. 

Cretaceous  rocks  comprise  the  lower  surface  of  the  Ogallala  in 
the  area  of  Reese  AFB.  Principal  chemical  constituents  of  ground-water 
obtained  from  the  aquifer  Include  bicarbonate,  calcium  and  magnesium.  Sodium, 
chloride  and  sulfate  Iona  are  also  found  as  major  constituents  in  some  areas. 
Total  dissolved  solids  for  the  Ogallala  is  generally  found  at  levels  at 
300  mg/L  but  below  1000  mg/L  (Muller,  1979). 

Voter  obtained  from  the  Ogallala  in  the  region  of  Reese  AFB 
la  generally  suitable  for  drinking,  irrigation  and  most  industrial  usages. 
Locally,  some  of  the  major  paramatera  listed  above  may  be  naturally  present  at 
undsairable,  yet  acceptable  levels.  High  levels  of  silica  and  "hardness"  in 
many  areas  may  reader  the  waters  of  the  Ogallala  unsuitable  for  industrial 
applications  without  pre-traataant  (Cronin,  1961).  Elevated  levels  of  fluoride 
and  nitrate  are  also  found  in  portions  of  the  aquifer.  With  the  exception  of 
nitrate,  levels  of  the  aforsstentioned  parameters  can  be  principally  attributed 
to  natural  sources. 
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Fluoride  occurs  at  elevated  concentrations  In  the  Ogallale  in  the 
area  of  Reese  AFB  and  throughout  the  High  Plains .  These  levels  of  fluoride 
are  reported  to  cause  staining  of  the  tooth  enamel,  especially  in  children 
who  ingest  the  water  on  a  regular  basis.  Water  quality  analyses  for  the  base 
production  wells  reveal  the  presence  of  fluoride  at  levels  as  high  as  10  ag/L. 

Analyses  of  water  from  production  wells  are  provided  In  Appendix 
D  (USAF,  1984).  The  data  reveal  that  most  parameters  were  found  at  acceptable 
concentrations.  Analysis  for  metallic  species  include  arsenic ,  barium,  cadmium, 
chromium,  lead,  mercury,  selenium  and  silver.  With  the  exception  of  chromium, 
the  metals  were  present  at  levels  at  or  below  detection  limits.  Chromium  was 
found  in  sasq>les  collected  from  base  production  well  No.  9  on  December  2,  1980 
and  January  24,  1984  at  levels  exceeding  drinking  water  standarda.  The  source 
of  chromium  in  ground-water  from  this  well  has  not  been  determined,  but  it  ap¬ 
parently  represents  an  isolated  occurrence.  Although  total  chromium  was  measured 
at  132  pg/L,  hexavalent  chromium  was  <50  yg/L  (1984  data) .  Analysis  for  major 
ionic  species  and  general  water  quality  parameters  for  the  base  production 
wells  are  consistent  with  regional  findings. 

Broaodichloromethane,  dlbromochloromathene  and  bromoform  were 
found  at  concentrations  of  0.22,  1.1  and  3.2  ug/L,  respectively,  in  a  sample 
collected  from  the  Base  Water  Plant  in  1981.  The  presence  of  these  industrial 
organic  species  in  the  treatment  water  which  is  received  froa  the  base  produc¬ 
tion  wells  may  indicate  that  organic  contaminants  froa  base  sources  have 
entered  the  aquifer.  However,  these  compounds  are  used  in  fire  extinguishers 
throughout  the  base  and  are  used  extensively  in  fire  training  exercises.  It 
is  possible  that  the  levels  dstected  resulted  from  sample  contamination  during 
collection.  Additional  sampling  should  be  conducted  to  determine  the  source 
with  certainty. 
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2.  Local  Ground-water  Use 


Thirteen  ground-water  supply  wells  (12  on-base  and  1  at  the 
Terry  County  Auxiliary  Field)  tap  the  Ogallala  aquifer.  However,  at  present, 
only  3  are  active  and  these  supply  only  minor  volumes  of  water.  The  locations 
of  all  ground-water  supply  wells  are  illustrated  on  Figure  III-ll. 

During  the  on- site  visit,  an  open  well  casing,  sheared  off  at 
ground  level,  was  discovered  on  the  property  in  Hurlwood,  acquired  by  Beese 
AFB.  Additional  unknown  abandoned  wells  are  suspected  in  this  area  and 
should  be  inventoried  for  proper  closure. 

Presently,  more  than  98  percent  of  the  base's  potable  water 
requirements  are  supplied  by  the  City  of  Lubbock.  A  large  part  of  Reese  APB's 
water  originates  from  the  Sand  Hills  Field  in  Bally  County  and  is  transported 
to  Reese  AFB  via  city-owned  pipeline.  Additional  potable  water  may  come  from 
the  Canadian  River  which  is  also  treated  and  supplied  by  the  City  of  Lubbock. 

In  the  community  surrounding  Reese  AFB,  private  wells  which 
tap  the  Ogallala  are  used  to  supply  drinking  water  and  for  irrigation. 

Fluoride,  selenium,  and  nitrate  are  common ly  present  at  elevated  levels  but 
these  levels  are  generally  attributed  to  natural  sources. 

D.  Surface  Hater  Quality  and  Hydrology 

Reese  AFB  is  located  within  the  Braxos  River  Basin.  The  Brasos 
River  drains  approximately  45,000  square  miles  in  Texas  aad  Hew  Mexico. 

Drainage  is  toward  the  southeast  to  the  mouth  of  the  river  near  Freeport,  Texae. 

Approximately  9600  square  miles  of  the  basin  is  considered  non-contri¬ 
buting  drainage  area.  This  includes  all  of  Reese  AFB.  Very  little  surface 
drainage  in  this  area  ever  reaches  the  Brasos  River  since  almost  all  rtsoff  is 
collected  la  playaa.  The  only  stream  near  Reese  AFB  is  over  ten  miles  from  the 
been  and  is  intermittent.  This  is  the  Berth  Fork  of  the  Double  Houi tain  Fork 
of  the  Brasoe  River  (known  as  Yellowheuee  Draw)  which  runs  through  Lubbock. 
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Of  Che  playas  collecting  surface  runoff  at  Reese  AFB,  only  two  are 
considered  significant.  The  first  is  referred  to  as  the  Sewage  Lake  located 
in  the  southeast  comer  of  the  base.  This  playa  receives  the  base  sewage 
plant  effluent  which,  in  turn,  is  used  to  Irrigate  a  golf  course.  The  second 
playa  la  about  one-half  mile  northeast  of  the  Sewage  Lake  and  receives  storm 
runoff  and  industrial  wastewater  effluent  from  the  oil/water  separator.  Mater 
is  occasionally  pumped  from  the  Industrial  Waste  Lake  to  the  Sewage  Lake  to 
prevent  flooding  during  wet  weather. 


Water  and  sediment  samples  from  the  Reese  playas  have  been  analyzed 
by  the  USAF  OEHL.  Additional  analyses  have  been  performed  by  the  Texas  Depart¬ 
ment  of  Health.  Representative  analyses  are  included  in  Appendix  D. 

Water  samples  from  the  Sewage  Lake  have  indicated  water  quality 
typical  of  a  domestic  sewage  lagoon.  There  are  elevated  concentrations  of 
ammonia  and  other  nitrogen  forma,  phosphates,  dissolved  solids,  and  occasionally 
iron.  Other  trace  metals  have  been  detected  only  in  very  low  concentrations. 

Samples  from  the  Industrial  Waste  Lake  have  revealed  slightly  ele¬ 
vated  levels  of  phosphates,  sulfates,  end  iron.  Other  metals  including  lead 
and  manganese  were  detected  occasionally.  Samples  taken  at  the  lake  inlet 
were  analyzed  by  the  Texas  Department  of  Health  for  volatile  organic  compounds. 
They  were  found  to  contain  moderate  levels  of  methyl  ethyl  ketone  (HER), 
methylene  chloride,  and  tetrachloroethylene  (TCE).  However,  in  mid-lake 
samples,  only  tetrachloroethylene  was  detected.  A  possible  explanation  is 
that  during  residence  in  the  lake,  these  compounds  are  volatilized  to  the 
atmosphere. 


Sludge  and  bottom  sediment  snap  lea  from  the  Industrial  Waste  Lake 
have  contained  elevated  levels  (on  the  order  of  100  ppm)  of  a  number  of  trace 
metals.  Including  sine,  chromium,  lead,  copper,  and  cadmium.  Also,  low  levels 
of  unsaturated  hydrocarbons  ware  detected.  However,  l.P.  Toxicity  teats  on 
these  samples  yielded  comparatively  low  concentrations  of  metals. 
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The  above  results  indicate  that  the  metals  in  the  Industrial  Waste 
Lake  sludge  are  relatively  immobile.  This  is  confirmed  in  that  insignificant 
concentrations  have  been  measured  in  the  lake  water. 

One  research  report  indicated  that  polynuclear  aromatic  hydrocarbons 
(PAH's)  were  detected  in  the  sediments  of  the  Sewage  Lake  (Sweazy,  et  al., 
1977).  Perylene  was  measured  at  a  concentration  of  300  ppb.  Other  PAH's  were 
detected  in  trace  amounts  less  than  6  ppb.  Perylene  is  a  PAH  of  low  biological 
significance.  Other  PAH's  have  been  shown  to  be  carcinogens.  It  was  suggested 
that  the  use  of  old  asphaltic  concrete  as  riprap  in  the  Sewage  Lake  may  have 
been  the  source  of  the  PAH's  (Sweazy,  et  al.,  1977).  The  measurement  of 
perylene  at  a  concentration  two  to  three  orders  of  magnitude  greater  than 
other  PAH's,  some  of  which  are  Isomers  of  perylene,  makes  these  data  suspect. 
Private  communication  with  one  of  the  authors  of  the  above  report  revealed 
some  problems  with  the  PAH  analyses  during  the  research.  Although  they 
believed  perylene  to  be  abnormally  high,  there  was  some  question  about  labora¬ 
tory  error  with  the  levels  reported  (Rose,  1981). 

E.  Environmentally  Sensitive  Conditions 

Reese  AFB  is  in  the  short-grass  prairie  of  the  Southern  High  Plains. 
This  habitat  is  characterized  by  essentially  flat  topography,  high  evapora¬ 
tion  ratea  and  low  rainfall.  Small  seasonal  playa  lakes  fill  during  the  "vet" 
season,  generally  during  late  summer.  Before  farming  and  irrigation  lowered 
the  depth  to  the  water  table  and  altered  evaporation-runoff  patterns,  these 
playas  were  important  habitat  for  migrating  waterfowl. 

The  present  environment  la  man-dominated.  Very  few  playas  retain 
water  and  extensive  agricultural  practices  have  disrupted  natural  wildlife, 
in  particular,  prairie  dogs.  Although  the  sewage  playa  retains  water  year 
round  and  attracts  waterfowl,  It  is  not  considered  an  unaltered  or  pristine 
natural  area.  Also,  the  habitat  at  Reese  AFB  does  not  attract  threatened  or 
endangered  species . 
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IV.  FINDINGS 


Past  hazardous  waste  management  practices  at  Reese  APR  were  iden¬ 
tified  and  evaluated  for  their  potential  to  cause  environmental  contamina¬ 
tion  and/or  to  pose  a  threat  to  human  health.  This  section  provides  a  sum¬ 
mary  of  typical  wastes  and  estimated  quantities  generated  by  activity,  a 
description  of  past  and  current  disposal  practices  used  at  Reese  AFB,  and 
a  site-specific  evaluation  of  all  disposal  sites  identified. 

A.  Past  Activity  Review 

To  identify  past  activities  on  the  base  that  generated  hazardous 
wastes,  ultimately  requiring  disposal,  a  review  of  current  and  past  waste 
generation  and  disposal  methods  was  conducted.  This  review  included  inter¬ 
views  with  current  and  former  (both  dvilan  and  military)  base  employees,  a 
search  of  files  and  records  (maintained  by  Reese  AFB  and  outside  agencies) , 
and  site  inspections. 

Potentially  hazardous  wastes  generated  by  Reese  AFB  can  be  asso¬ 
ciated  with  one  of  four  groups  of  activities  conducted  on  base: 

a.  Industrial  Operations  (Shops); 

b.  Fuels  Management  (POL) ; 

c.  Pesticide  Utilization;  and 

d.  Base  Hospital  and  Laboratory  Operations. 

The  following  discussion  addresses  only  those  wastes  generated  on 
base  which  are  either  hazardous  wastes  or  potentially  hazardous  wastes.  A 
hazardous  waste  is  defined  as  hazardous  by  the  regulations  implementing 
either  the  Resource  Conservation  and  Recovery  Act  (RCRA)  or  the  Comprehen¬ 
sive  Enviroraaental  Response  Compensation  and  Liability  Act  (CBRCLA) .  Com¬ 
pounds  such  as  polychlorinated  biphenols  (PCI)  which  are  listed  in  the  Toxic 
Substances  Control  Act  (TtCA)  are  also  considered  hazardous.  Other  substances 
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such  as  oil  spills  which  affect  the  health  of  the  environment  are  also  con¬ 
sidered  hazardous  wastes  or  potentially  hazardous  wastes.  A  potentially 
hazardous  waste  is  one  which  is  suspected  of  being  hazardous,  even  in  cases 
where  Insufficient  data  are  available  to  fully  characterize  the  waste. 


1.  Wastes  Generated  by  Activity 

a.  Industrial  Operations  (Shops) 

Several  Industrial  shops  at  Reese  AFB  generate  potentially  hazard¬ 
ous  wastes  as  a  result  of  mission  support  activities.  Bioenvironmental 
Engineering  Services  provided  file  information  which  was  used  as  a  basis 
for  evaluating  past  waste  generation  and  hazardous  material  disposal  prac¬ 
tices.  The  files  were  examined  for  information  on  chemical  usage,  hazard¬ 
ous  waste  generation,  and  disposal  practices. 

For  the  shops  which  handled  hazardous  materials  or  generated 
hazardous  waste,  key  personnel  within  the  Reese  maintenance  support  func¬ 
tions  were  interviewed.  During  the  interviews,  information  was  gathered 
concerning  hazardous  materials  utilized,  waste  quantities  generated  and  dis¬ 
posal  practices  for  each  shop.  Where  possible,  a  timeline  of  disposal 
methods  was  established  for  the  major  wastes  generated.  In  most  cases,  time¬ 
line  information  could  only  be  estimated.  A  summary  of  information  obtained 
during  the  shop  review  is  presented  in  Table  IV-1.  This  table  presents  a 
list  of  building  locations  as  well  as  the  hazardous  materials,  quantities 
used,  and  disposal  method  timeline.  Much  of  the  disposal  method  information 
is  based  on  Information  derived  from  interviews  with  personnel.  Confirmation 
of  some  of  the  past  disposal  methods  within  the  shops  was  difficult  because 
written  Information  was  essentially  nonexistent  end  remembered  incidents 
were  often  not  confirmed  due  to  the  elapsed  time  since  occurrence.  The  in¬ 
formation  on  waste  quantities  shown  in  Table  IV-1  is  based  on  verbal  estimates 
given  by  shop  personnel  at  the  time  of  the  interviews,  as  wall  as  information 
derived  through  the  record  searches  from  the  files.  Areas  of  Reese  which  do 
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TABLE  IV-1.  INDUSTRIAL  OPERATIONS  (SHOPS),  ASSOCIATED  WASTES  AND  DISPOSAL  METHODS,  REESE  AFB 


TABLE  IV-1.  (Continued) 


not  generate  hazardous  waste,  or  have  generated  insignificant  quantites  of 
hazardous  wastes,  were  eliminated  from  Table  IV-1. 

In  general,  shop  wastes  have  been  drummed  or  stored  in  tanks  prior 
to  contract  disposal  off-site.  These  drums  are  generally  stored  at  the  build¬ 
ings  in  which  the  wastes  were  generated  until  drum  pick-up.  Much  of  the 
material,  especially  waste  oils,  hydraulic  fluid,  and  solvents,  are  contracted 
out  for  recycling. 

Other  identified  methods  of  waste  disposal  are  through  the  Defense 
Property  Disposal  Office  (DPDO),  sanitary  sewer,  and  the  storm  sewer.  Haste 
discharged  to  the  storm  sewers  goes  to  the  Industrial  Haste  Lake.  Moat  In¬ 
fluent  to  this  lake  passes  through  an  oil/water  separator.  The  sanitary 
sewage  passes  through  a  sewage  treatment  plant.  The  liquid  is  discharged  to 
the  Sewage  Lake,  and  the  sludge  is  spread  on  grassy  areas  throughout  the 
base,  as  will  be  discussed  in  Section  IVB-7 . 

Brief  descriptions  of  the  industrial  shops  which  genarate  hazardous 
wastes  are  provided  in  the  following  paragraphs.  Refer  back  to  Table  IV-1 
for  information  on  the  disposal  methods  of  specific  wastes. 

e  Flightline  Support:  General  aircraft  maintenance  is  provided 
by  the  Flightline  Support  shops  housed  In  Facilities  45  and  98.  Hastes 
generated  from  this  area  include  synthetic  oil,  hydraulic  fluid,  incidental 
fuel  spills  and  oily  stormwater  runoff. 

e  Aerospace  Ground  Equipment  (AGE)  Maintenance  Shop:  The  AGE 
Maintenance  Shop  is  located  in  Facility  50.  This  shop  is  responsible  for 
repair,  maintenance,  and  periodic  Inspection  of  all  aerospace  ground  equip¬ 
ment.  Hastes  generated  include  hydraulic  fluid  (120  gal/yr) ,  FD-680  (600 
gal/yr) ,  turbine  oil  (300  gal/yr)  and  cleaning  compound  (600  gal/yr). 


•  Vehicle  Maintenance :  The  Vehicle  Maintenance  Shop  la  located 
In  Facility  366.  Waste*  generated  during  the  repair  and  maintenance  of  motor 
vehlclea  include  engine  oil  (660  gal/yr),  hydraulic  fluid  (60  gal/yr) , 
kerosene  (660  gal/yr) ,  solvent  (660  gal/yr) ,  sulfuric  acid  (240  gal/yr) ,  air¬ 
craft  soap  (660  gal/yr),  and  hydraulic  acid  (S  gal/yr). 

#  Fuel  Systems  Shop:  The  Fuel  Systems  Shop  la  located  in 
Facility  60.  This  shop  is  responsible  for  repairing  and  maintaining  all 
aircraft  fuel  systems.  Wastes  generated  from  this  area  include  waste  fuels 
(1000  gal/yr)  and  PD-680  (55  gal/yr).  Previously  (pro- 1976),  this  shop  was 
called  Fuel  Cell  Replacement  Shop  and  was  located  In  Facility  96. 

e  Civil  Engineering  (CX)  Paint  Shop:  The  Cl  Paint  Shop  la 
located  la  Facility  554.  This  shop  generates  a  mixture  of  paint  thinner*, 
pigments  (combined  50  gal/yr)  and  empty  paint  ca.  i  (175/yr). 

*  POL  Operations :  The  POL  (Petroleum,  Oil  and  Lubricants) 
Operations  are  located  la  the  POL  storage  area  at  the  southeast  end  of  the 
Plight lime.  This  operatise  generates  waste  JP-4  (1440  gal/yr),  ether,  M0CAS 

and  diesel  fuel,  amd  eolvaate/karoeena. 

e  Avionics:  The  Avionics  Shop  is  located  In  Facility  52. 

Prior  to  1972,  this  ehop  used  trichloroethylene. 

e  Plight  Simulator:  The  flight  simulator  is  located  la  Facility 
950.  Hastes  generated  from  this  shop  Include  hydraulic  oil  and  PD-600. 

e  Corrosion  Control:  The  Corrosion  Control  Shop  is  located  in 
Facilities  Mo.  59,  96  and  102.  Correeloe  control  activities  include  cleaning, 
stripping,  sending,  wiping,  priming,  repainting,  and  stanclllag  aircraft  and 
ground  support  equipment,  wastes  generated  la  this  Whop  Include  a  ceaiagled 
mature  of  aethyl  ethyl  ketone  (MR)  (as  longer  used),  toluene,  asthyl  loo* 
bntyl  ketone  (MXK),  infant  thinner,  acetone,  magma  aagnasol  and  elodine. 


’WiCrtW  *1 


•  Aircraft  Battery  Shop:  The  Aircraft  Battery  Shop  la  located 
In  Facility  52.  Wastes  generated  from  this  area  include  nickel-cadad.ua 
batteries  (250/yr) ,  sulfuric  acid  (15  gal/yr) ,  cadniua-contaainated  potassium 
hydroxide  (30  gal/yr) ,  and  PD-680  (30  gal/yr) . 

•  Wheel  and  Tire  Repair:  The  Wheel  and  Tire  Repair  and  Replace¬ 
ment  Shop  is  located  in  Facility  52.  Waste  aaterials  generated  froa  this 
shop  include  spent  paint  reaover  and  PD-680  (1320  gal/yr),  and  tires. 

•  Engine  Maintenance:  The  Engine  Maintenance  Shop  is  located 
in  Facility  52.  This  shop  generates  waste  PD-680,  fuels,  hydraulic  fluid 
and  synthetic  oil. 

•  Non-Destructive  Inspection  (NDI)  Laboratory:  The  NDI  Labora¬ 
tory  is  located  in  Facility  89.  Non-destructive  testing  aethods,  including 
X-ray,  aagnaflux,  and  ultrasound,  are  performed  to  determine  aaterlal  defects 
of  aircraft  structures,  component  parts,  and  related  ground  equipment. 

Wastes  generated  include  penetrant  (110  gal/yr),  saulsifler  (110  gal/yT), 
developer  (540  gal/yr),  trichloroethana  (50  gal/yr),  and  aagnaglow  inspec¬ 
tion  oil  (165  gal/yr). 

e  Pneudraullcs  and  Aircraft  Maintenance  Shop:  The  Pnaudraullcs 
and  Aircraft  Maintenance  Shop  is  located  in  Facility  70.  The  Pnaudraullcs 
Shop  services  and  repairs  all  aircraft  pneumatic  and  hydraulic  equipment . 

The  Aircraft  Maintenance  Shop  provides  maintenance  to  aircraft.  Wastes 
generated  froa  these  areas  Include  synthetic  oil,  hydraulic  fluid,  engine 
oil  and  PD-680. 


e  Power  Production  and  Exterior  Electric  Shop:  The  Power  Pro¬ 
duction  and  Exterior  Electric  Shop  la  located  la  Facility  562.  This  shop 
uses  sulfuric  acid  (48  gal/yr) ,  solvents  (110  gal/yr) ,  aatlfreese  (50  gal/yr) , 
lubrication  oil  (220  gal/yr)  and  transformer  oil  (50  gal/yr).  Although  most 
of  the  transformers  have  not  yet  been  tested,  the  majority  of  those  tested 
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do  not  contain  PCB  (especially  the  pole-mounted  type) .  There  are  no  known 
leaking  transformers  containing  PCB  at  the  present  time. 

e  Engine  Maintenance  Test  Cell:  The  Engine  Test  Cell  is  located 
in  Facility  40.  This  facility  uses  JP-4  (288,000  gal/yr),  synthetic  oil 
(900  gal/yr),  PD-680  (420  gal/yr),  oil  (36  gal/yr)  and  hydraulic  fluid  (30 
gal/yr) . 


e  Chemical  Cleaning  Shop:  The  Chemical  Cleaning  Shop  is 
located  in  Pacility  53.  This  shop  is  generally  used  to  clean  landing  gear 
for  Inspection,  repair  and  repainting.  This  shop  uses  paint  remover  (600 
gal/yr),  trlchloroethane  (60  gal/yr),  carbon  remover  (660  gal/yr),  caustic 
(600  gal/yr),  potassium  permanganate  (600  gal/yr),  phosphoric  acid  (180  gal/ 
yr) ,  cleaning  compound  (660  gal/yr)  and  various  paint  pigments. 

e  Plating  Shop:  The  Plating  Shop  is  located  in  Pacility  59. 

This  shop  is  used  to  reflnlnsh  landing  gear.  Chemicals  used  in  this  shop  are 
chromic  add  (1  gal/yr),  cadmium  oxide  solution  (2  gal/yr),  caustic  (2  gal/ 
yr),  sulfuric  add  (2  gal/yr),  hydrochloric  add  (0.5  gal/yr),  and  sodium 
cyanide  (2  gal/yr).  It  is  likely  that  the  Plating  Shop  was  significantly 
larger  in  the  past.  Modern  aircraft  have  much  less  need  for  plating  opera¬ 
tions. 


e  Machine  Shop:  The  Machine  Shop  is  located  In  Pacility  59. 
The  shop  uses  PD-680  (20  gal/yr),  oil  (2  gal/yr)  and  hydraulic  fluid  (11 
gal/yr). 


e  Accessory  Repair  Shop:  The  Accessory  Repair  Shop  la  located 
in  Pacility  52.  This  shop  uses  carbon  remover  (60  gal/yr),  corrosion  pre¬ 
ventive  (60  gal/yr),  lubrication  oil  (60  gal/yr),  PD-680  (300  gal/yr)  and 
trlchloroethane  (30  gal/yr). 

e  Photo  Shop:  This  shop  is  run  by  a  contractor  in  facility  73. 
It  discharges  144  gal/yr  of  nixed  easts,  developer,  finer  rad  cleaner. 
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b.  Fuels  Management 


The  Reese  AFB  Fuels  Management  storage  system  Includes  a  number  of 
above  ground  and  underground  storage  tanks  and  pipelines  located  throughout 
the  base.  Table  XV-2  Is  a  summary  of  fuel  storage  capacities.  A  more 
detailed  analysis  of  fuel  storage  by  tank  capacity,  fuel  type,  and  including 
liquid  oxygen  (LOX)  storage  facilities  is  presented  in  Appendix  E.  Figure 
IV- 1  shows  the  approximate  locations  of  the  different  fuels  storage  areas. 

Most  of  the  large  (10,000  gallon  or  greater)  tanks  are  within  the 
POL  storage  area  located  near  the  south  end  of  the  parking  apron.  There  are 
four  large  JP-4  surface  tanks  In  this  area,  each  surrounded  by  a  diked  area 
of  sufficient  volume  to  contain  any  spills.  All  other  tanks  in  this  area 
are  underground.  Two  tanks  contain  diesel  and  two  additional  tanka  contain 
MOGAS  (leaded  and  unleaded  automotive  gas).  All  tanka  are  constructed  of 
welded  steel.  Underground  tanks  are  coated  with  corrosion  inhibitor  and  tank 
volumes  are  monitored  periodically  to  assure  early  detection  of  potential 
underground  leaks.  Four  large  inactive  underground  tanks  once  used  for 
MOGAS,  but  now  filled  with  a  preservative  (i.e. ,  "pickled")  are  also  located 
la  the  POL  storage  area.  Three  other  large  underground  gasoline  storage 
tanks  are  located  at  the  Base  Exchange  service  station. 

With  one  exception  (the  2300  gallon  JP-4  tank  at  Facility  3170, 

Fire  Training),  all  nine  medium  alas  (1000-10,000  gallon)  fuel  storage  tanks 
are  burled.  The  locations  of  these  tanks  are  indicated  in  Figure  IV- 1. 

A  small  (less  than  1000  gallon)  underground  kerosene  storage  tank 
is  located  in  the  POL  storage  area.  In  addition,  17  small  capacity  diesel 
tanks  (<1000  gallon,  two  surface  and  13  burled)  exist  on  tease.  Facilities 
40  and  60  each  have  a  small  underground  JF-4  tank. 


Though  technically  not  a  fuel,  liquid  oxygen  (LOX)  storage 
facilities  are  Included  here.  Two  surface  LOX  tanks  with  a  total  rated 
volume  of  7000  gallons  are  located  within  a  fenced  area  at  the  northeast 
corner  of  the  apron. 

All  fuels  are  delivered  to  Reese  AFB  by  tank  truck,  with  approxi¬ 
mately  24,000,000  gallons  of  JP-4  being  purchased  per  year  for  the  past  20 
years.  On  base,  JP-4  is  transported  by  a  fleet  of  16  R-9  fuel  trucks,  each 
with  a  capacity  of  5,000  gallons.  There  is  no  hydrant  fueling  system  at  the 
flightline.  Diesel  and  M0GAS  are  transported  by  two  L-300  fuel  trucks,  each 
with  1,200  gallons  capacity. 

c.  Pesticide  Utilisation 

Reese  AFB  has  conducted  a  pest  control  program  since  the  base 
opened.  The  program  was  initially  Implemented  by  the  Road  and  Ground  Shop. 
However,  in  recent  years,  the  responsibilities  for  herbicides  and  other 
pesticides  applications  were  taken  over  by  the  Entomology  Shop.  The  pesti¬ 
cide  program  involves  routine  and  specific  job  order  chemical  application 
and  spraying.  Pesticides  are  stored  on  base  in  Building  2003.  Appendix  7 
Includes  a  list  of  pest  control  chemicals  in  stock  and/or  used  during  the 
past  year,  with  estimates  of  annual  consumption  and  methods  of  disposal, 
where  this  Information  is  available. 

Pesticides  at  Reese  AFB  are  used  primarily  for  mosquito  and  other 
Insect  control,  tree  protection  and  weed  control  purposes.  Interviews  with 
base  personnel  revealed  no  knowledge  of  pesticide  spills  or  land  disposal  of 
any  off-spec  or  outdated  chemicals  in  any  of  the  base  landfills.  A  small 
volume  of  waste  pesticide  is  known  to  have  bees  disposed  in  the  Southwest 
Landfill  (Site  D-l). 

Mixtures  of  JP-4  and  kerosene  wars  applied  to  both  the  Sewage  and 
Industrial  Lakes  in  the  past  to  control  cattails.  Until  about  1972,  Mate 
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oils  were  used  on  the  golf  course  to  outline  the  fairways.  Toxaphene,  a 
potent  pesticide  was  used  in  the  Sewage  Lake  on  at  least  one  occasion  between 
1959  and  1965  to  kill  the  inhabiting  Tiger  Salamanders  which  at  one  time  were 
estimated  to  number  approximately  28,000.  The  quantity  of  chemical  used  is 
unknown,  but  is  suspected  to  have  been  excessive.  By  1977,  however,  the 
concentration  in  Sewage  Lake  was  below  the  limit  of  analytical  detection. 

Fast  disposal  practices  for  waste  pesticides  and  pesticide  con¬ 
tainers  are  undocumented  in  base  records.  However,  several  interviewees 
Indicated  that  the  most  common  practice  was  to  salvage  empty  containers, 
where  feasible.  Current  practice  is  to  triple-rinse  containers,  with  rinse 
water  going  to  the  industrial  drain,  crush  containers  and  dispose  of  them 
in  the  active  landfill  located  in  the  southwest  corner  of  the  base.  Unused 
or  out-dated  materials  are  handled  by  DPDO  and  are  transported  off-base  and 
disposed  in  a  RCRA-permitted  facility. 

d.  Base  Hospital  and  Laboratory  Operations 

Reese  AFB  operated  an  approximately  25-bed  composite  medical  facili¬ 
ty  which  provides  clinical  and  dental  services  to  base  personnel.  A  number 
of  toxic  materials  are  used  by  the  hospital  in  routine  operations.  An 
Itemized  list  of  these  materials  with  estimated  annual  quantities  is  provided 
in  Appendix  F.  Hospital  personnel  interviewed  Indicated  that  each  office/lab 
utilizing  hazardous  materials  inlts  activities  is  individually  responsible 
for  proper  handling,  storage,  and  disposal  of  used  or  excess  supplies. 

Two  past  instances  of  hospital  waste  materials  being  landfilled 
were  identifed.  In  1951,  lead  from  the  X-ray  lab  was  reportedly  landfilled, 
while  there  was  another  report  of  ether  being  disposed  in  the  Southwest  Land¬ 
fill  in  the  early  1970's. 
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2.  Description  of  Waste  Disposal  Methods 

Reese  AFB  has  utilized  a  variety  of  disposal  techniques  for  hazard¬ 
ous  and  non-hazardous  wastes  throughout  its  43  year  history.  These  methods 
are  listed  in  Table  IV- 3  and  are  described  briefly  in  the  following  paragraphs. 
A  detailed  analysis  of  individual  sites  is  provided  in  Section  IV-B. 

Refuse  generated  at  Reese  AFB  includes  paper,  garbage,  glass,  metal, 
and  other  components  of  general  municipal  refuse.  Refuse  was  disposed  of 
on  base  in  a  sanitary  landfill  until  1  July  1975  —  effective  date  for  a 
contract  with  the  City  of  Lubbock  for  collection  and  disposal. 

Household  refuse  generated  by  personnel  stationed  at  the  Terry 
County  Auxiliary  Field  is  burned  in  small  trash  barrels  or  disposed  on-site 
in  shallow  landfill  trenches. 

Construction  debris  consisting  of  wood,  concrete,  asphalt,  wire, 
asbestos  shingles,  etc.  was  disposed  at  several  sites  throughout  the  history 
of  the  base.  With  the  exception  of  asbestos,  no  hazardous  wastes  are  known 
to  have  been  disposed  at  these  construction  fill  sites.  Hazardous  wastes 
such  as  paint  thinners  and  removers  are  generated  by  facilities  on  the  base 
where  aircraft  are  stripped  of  paint  and  repainted.  Occasionally  some  waste 
acids  containing  Cd  and  Cr  are  produced  by  the  electroplating  shop  when  a 
vat  must  be  emptied  for  maintenance  or  replacement.  Although  some  reports 
indicate  this  was  landfilled,  it  is  currently  disposed  of  by  DPDO. 

Since  the  1970's  most  hazardous  wastes  generated  by  Reese  APB  are 
either  re-used  on  base  or  processed  through  DPDO  for  off-base  recycle  or 
disposal.  However,  In  the  past,  hazardous  wastes  are  known  to  have  been 
disposed  In  at  least  one  base  landfill,  and  continue  to  enter  the  Industrial 
Waste  Lake  and  Sewage  Lake. 


TABLE  IV-3.  WASTE  DISPOSAL  METHODS  -  REESE  AFB 


Method  of  Disposal 
Landfill  -  Sanitary 

Landfill  -  contraction  and  niscallaneous 

Incineration 

Surface  Impoundment 

Fire  training  exercises  (burning) 

Re-cycle/ re-use  (on-base) 

Off-base  disposal  (DPDO) 


_ Status _ 

Discontinued/Continuing 


X 

X 

X 

X 

X 

X 


IV-18 


During  the  1940* s  and  1950's,  virtually  all  wastes  were  landfilled 
or  burned  in  a  gas  fired  Incinerator  that  formerly  existed  near  the  sewage 
treatment  plant.  The  base  hospital  operates  its  own  incinerator  which  is 
used  primarily  for  the  destruction  of  pathological  tissues  and  cultures.  A 
third  incinerator  existed  on  base,  and  was  used  only  for  the  disposal  of 
classified  documents. 

Fire  training  exercises  provided  a  means  of  disposal  for  waste 
oils,  solvents,  and  Avgas.  Six  fire  training  areas  were  identified  in  the 
review  of  base  records  and  in  interviews  with  base  personnel.  Of  these, 
only  one  (one  on-base  and  one  at  the  Terry  County  facility)  remain  active, 
using  J?4. 

B.  Disposal  Site  Identification,  Evaluation,  and  Hazard  Assessment 

As  a  result  of  Phase  I  activities  at  Reese  AFB,  36  sites/areas  of 
potential  environmental  concern  were  identified.  A  suanary  listing  of  these 
sites,  including  a  brief  description  of  the  location  and  operatlon(s)  con¬ 
ducted  is  provided  in  Table  IV-4. 

In  the  following  sections,  each  of  the  sites  is  described  in  greater 
detail.  Based  on  the  information  available,  a  determination  of  the  potential 
for  hazardous  chemical  migration  from  the  site  was  made.  Those  sites  deter¬ 
mined  to  pose  a  significant  potential  threat  to  human  health  and  the  environ¬ 
ment  via  migration  of  hazardous  constituents  resulting  from  past  operations 
ware  analyzed  using  the  Hazard  Assessment  Rating  Methodology  (HARM).  The 
Decision  Tree  logic  used  to  determine  whether  each  site  should  proceed  to  the 
HARM  rating  step  is  outlined  in  Table  IV-5. 

Screening  of  the  original  36  sites  resulted  in  9  sites  proceed¬ 
ing  to  the  HARM  model  ranking  step.  These  sites,  along  with  their  HARM 
scores,  are  suaswrixed  in  Table  V-l  (Conclusions).  The  remaining  sites, 
though  determined  to  require  no  further  study  in  their  present  condition. 
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TABLE  IV-4.  COMPREHENSIVE  LISTING  OF  POTENTIAL  AREAS  OF  ENVIRONMENTAL 

CONTAMINATION  IDENTIFIED  AT  REESE  AFB,  TEXAS 

1  1 

Site 

Site 

# 

Description 

Status* 

D-I 

Landfill,  southwest  corner  of  base 

A 

D-2 

Landfill,  south  end  of  prlaary  Instrument  runway 

I 

D-3 

Landfill,  east  of  Sewage  Lake 

I 

D-4 

Landfill,  north  of  Sewage  Lake 

I 

D-5 

Landfill,  west  of  Sewage  Lake 

I 

D-6 

Landfill,  Terry  County  Auxiliary  Field 

A 

D-7 

Landfill,  eastern  boundary  of  Hurlwood  acquisition 

I 

D-8 

Rubble  area,  playa  bed  near  softball  field 

I 

D-9 

Rubble  area,  northeast  corner  of  parking  apron 

I 

D-10 

Rubble  area,  northeast  corner  of  base 

I 

D-ll 

Rubble  area/landfill,  northwest  corner  of  base 

I 

D-12 

Rubble  area,  playa  bed  north  of  active  fire  training  area 

I 

D-13 

Rubble  area,  between  south  ends  of  primary  instrument  runway 

and  runway  B 

I 

D-14 

Rubble  area,  center  of  office  area 

I 

SI-1 

Surface  impoundment.  Industrial  Waste  Lake 

A 

SI-2 

Surface  Impoundment ,  Sewage  Lake 

A 

SI-3 

Drainage  Impoundment ,  for  runoff  from  active  fire  training 

area  (FT-1) 

A 

SI-4 

French  drain,  vicnlnty  of  CE  paint  shop 

I 

FT-1 

Fire  training  area,  west  of  south  end  of  runway  A 

A 

FT-2 

Fire  training  area,  east  of  taxiway  10 

I 

FT- 3 

Fire  training  area,  northwest  bank  of  Sewage  Lake 

I 

FT-4 

Fire  training  area,  east  of  north  end  of  primary  instrument 

runway 

I 

FT- 5 

Fire  training  area,  north  end  of  taxiway  10 

I 

1-1 

Incinerator,  near  seffage  treatment  plant 

I 

1-2 

Incinerator,  Base  hospital 

A 

1-3 

Incinerator,  center  of  office  complex 

I 

SP-1 

Spill,  POL  storage  area  (Aquasystsm) 

- 

SP-2 

Spill,  parking  apron 

- 

SP-3 

Spill,  Base  gas  station 

* 

S-l 

Storage  area,  PCB's,  #2108 

A 

S-2 

Storage  area,  hasardous  wastes,  #2110 

i 

S-3 

Storage  area,  salvage  yard 

A 

S-4 

Storage  area,  drums,  open  area  near  salvage 

A 

S-5 

Storage  area,  underground  waste  oil  tank,  #450 

A 

S-6 

SL 

Storage  area,  underground  waste  oil  tank,  #503 

Sludga  spreading  areas 

X 

A 

active;  t  *  inactive. 
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still  represent  potential  environmental  concerns.  If  future  activities  will 
disrupt  any  of  these  sites,  their  potential  for  environmental  Impact  should 
be  re-evaluated  in  light  of  planned  activities. 

1.  Landfills  and  Rubble  Areas 

Throughout  its  history,  Reese  has  used  a  number  of  different  areas 
on  base  for  surface  disposal  of  solid  and  liquid  wastes.  The  locations  of 
all  landfills  and  rubble  areas  identified  in  this  study  are  shown  on  Figure 
IV-2.  The  types  of  wastes  which  have  been  landfilled  or  landspread  are  very 
diverse.  However,  to  facilitate  characterization  of  individual  sites,  the 
following  broad  classification  of  waste  types  may  be  used: 

Construction  wastes  -  consist  of  asphalt,  concrete,  and  demoli¬ 
tion  rubble.  A  potentially  hazardous  component,  asbestos, 
should  not  be  a  problem  unless  disturbed. 

Domestic  wastes  -  consist  of  paper,  cans,  glass  and  other  miscel¬ 
laneous  trash.  Although  hazardous  materials  may  be  included, 
they  should  be  in  minute  quantities  and  constitute  limited  prob¬ 
lems.  A  potential  problem  could  be  the  formation  of  methane  and 
hydrogen  sulfide  from  the  anaerobic  decomposition  of  materials, 
particularly  if  garbage  is  present. 

Industrial  wastes  -  consist  of  spent  adds,  bases,  pesticides, 
solvents,  fuels  and  soil.  Many  of  these  materials  are  hazardous 
and  have  the  potential  for  migration. 

a.  Site  D-l  Landfill,  Southwest  Corner  of  Base 

The  sits  (hereafter,  "Southwest  Landfill")  is  the  only  active 
landfill  within  the  base  proper.  The  site  which  covers  approximately  25 
acres  has  had  one  or  more  disposal  trenches  active  at  any  given  tins  since 
the  nld-1950's.  At  present,  only  two  trenches  for  disposal  of  construction 
typo  wastes  are  in  ess.  however,  in  the  post,  domestic  and  hazardous  wastes 
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are  also  known  to  have  been  disposed  at  this  site.  Figure  IV-3  depicts  the 
distribution  of  all  identified  active  and  Inactive  trenches.  Trenches  for 
household  and  cosmercial  wastes  trending  parallel  to  the  north  side  of  the 
site  were  closed  in  1972.  At  that  tiae,  new  trenches  were  opened  for  con¬ 
struction  debris  along  the  south  edge  of  the  area.  The  entire  site  was 
closed  to  general  dumping  in  1977.  Thereafter,  disposal  was  restricted  to 
non-hazardous  solid  wastes  only. 

Unfortunately,  in  the  early  days  of  operation,  no  written  records 
of  the  types  and  volumes  of  wastes  and  their  exact  disposal  locations  were 
kept.  Although  permits  for  dumping  were  required  and  weekly  inspections  were 
conducted  free  the  nld- 1960’s  onward,  aost  of  the  Information  on  the  wastes 
in  the  southwest  landfill  caae  from  interviews  with  former  base  employees. 

Reportedly,  during  the  late  1950's  to  early  1960’s,  a  variety  of 
waste  acids  and  cleaning  solutions  were  disposed  of  in  the  Southwest  Landfill. 
Drums  were  transported  to  the  site,  drained,  and  the  empty  drums  returned 
to  the  salvage  yard.  One  estimate  places  the  annual  volume  of  these  wastes  at 
about  100  gallons  during  this  period.  Ohter  Interviewees  recalled  approxi¬ 
mately  thirty  55-gallon  drums  of  unknown  origin,  four  32-gallon  drums  of 
paint  chips  and  five  20-gallon  containers  of  chronic  acid  being  stored  (and 
possibly  dumped)  at  the  landfill  around  1976.  All  empty  containers  were 
returned  for  salvage. 

Other  wastes  that  were  allegedly  dumped  at  this  site  include  scrap 
aircraft  tire  debris  (late  1950's),  tractor  trailer  loads  of  lead  pipe  from 
the  old  aquasystam  (1960's) ,  ether  (voluae  unknown)  from  the  base  hospital, 
dredged  sludge  froa  the  Industrial  Waste  Lake  (early  1970's),  and  plating 
tank  bottom  sludges  containing  cadmium  (1976  or  1977).  Pesticides  are  also 
known  to  have  been  disposed  la  two  300'  x  30*  x  15'  tranches  located  near  the 
center  of  tbs  site  (aae  Figure  IT-3). 


Figure  IV- 3.  Matrltotlm  of  Kama  TtmcImm  is  the 
SoutkwMt  Usifill  (tie*  D-l). 
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The  Southwest  Landfill  was  rated  using  the  HARM  model  primarily 
because  of  the  known  instances  of  disposal  of  hazardous  wastes  and  the 
remaining  uncertainties  with  respect  to  actual  volumes.  In  addition,  the 
naturally  occurring  soils  in  the  disposal  area  are  among  the  most  permeable 
identified.  Therefore,  there  is  a  greater  potential  for  contaminant  migra¬ 
tion  from  this  site  than  elsewhere  where  soils  are  clay-dominated  and  less 
permeable.  The  total  HARM  score  for  this  site  is  60.0. 

b.  Site  D-2  Landfill,  South  End  of  Primary  Instrument  Runway 

During  the  early  1960's  and  again  in  the  1980's,  construction 
debris  and  domestic  trash  were  disposed  of  in  a  playa  existing  at  the  end 
of  the  primary  instrument  runway.  Subsidence  over  this  landfill  has  adver¬ 
sely  impacted  the  use  of  the  runway. 

Details  regarding  the  wastes  disposed  In  this  landfill  are  sketchy.. 
It  Is  believed  that  the  quantity  of  waste  materials  Is  moderate,  but  the  pre¬ 
cise  location  of  trenches  Is  unknown.  The  types  of  waste  materials  identified 
Include  concrete  and  asphalt  debris,  generally  considered  innocuous. 

This  site  was  not  rated  using  BAM  since  all  available  evidence 
suggests  that  no  hazardous  wastes  ware  disposed  at  this  site. 

c.  Site  D-3  Landfill,  East  of  Sewage  Lake 

During  the  1940's  open  trenches  located  east  of  the  Sewage  Lake 
were  used  for  waste  disposal.  Generally  these  trenches  ran  north/south  and 
contained  constructlon/damolition  lumber  and  miscellaneous  trash.  Most  of 
this  material  was  burned  la  the  ditches,  then  covered  over. 

The  exact  locations  of  the  trenches  are  not  known.  It  is  however, 
generally  believed  that  moderate  amounts  of  material  were  disposed.  Further¬ 
more,  since  tbs  base  was  closed  daring  most  of  the  period  of  landfill  opera¬ 
tion,  most  of  the  disposed  material  consisted  of  coot ruction  debris. 
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This  site  was  not  rated  using  the  HARM  model,  since  no  evidence 
obtained  during  the  records  search  or  Interviews  suggested  that  hazardous 
wastes  were  disposed  in  this  area. 

d.  Site  D-4  Landfill,  North  of  Sewage  Lake 

During  the  1950 's  to  the  aid  1960's,  trenches  on  the  north  side  of 
Sewage  Lake  were  used  for  waste  disposal.  Waste  fuels,  oils,  construction 
debris,  paint  chips  and  solvent  were  all  disposed  in  several  east/west 
trending  trenches.  Allegedly  water  was  sometimes  present  in  the  bottom  of 
the  trenches,  and  occasionally  direct  connections  to  the  playa  were  observed. 
Subsidence  over  the  trenches  in  the  past  was  reported  and  continues  to  be 
a  minor  problem.  Prior  to  1946,  household  and  commercial  wastes  were  land- 
filled  over  a  larger  area  identified  by  the  Air  force,  which  Included  the 
D-4  site. 


The  quantity  of  material  dlspoaed  in  Site  D-4  was  large,  and  essen¬ 
tially  all  types  of  wastes,  including  soma  hazardous  materials  were  disposed 
of  in  the  trenches.  Reported  observations  of  direct  interconnection  between 
standing  water  in  the  trenches  and  the  Sewage  Lake  suggest  a  high  potential 
for  contaminant  migration.  For  these  reasons,  this  alts  was  rated  using  the 
BARM  model  and  received  a  score  of  6S. 

a.  Site  D-5  Landfill,  West  Side  of  Sewage  Lake 

During  interviews  with  past  base  personnel,  several  east-west 
trending  trenches  were  reported  to  have  existed  on  the  west  side  of  the 
Sewage  Lake.  The  trenches  were  probably  used  Airing  the  1950's  and  early 
1960's  for  disposal  of  all  types  of  base-generated  wastes  that  could  here 
included  industrial  compounds  and  waste  oils.  The  types  sad  quantities  of 
wastes,  however,  is  speculative.  Tbs  only  physical  evidence  for  the  existence 
of  a  landfill  at  this  site  la  reported  areas  of  subsidence  along  the  perimeter 
read  that  nay  new  overlie  the  former  trenches. 
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This  sice  was  rated  using  Che  HARM  model  based  on  limited 
evidence  of  potential  contamination  and  a  slight  possibility  of  off-site 
migration  due  to  the  site's  proximity  to  the  base  boundary.  Due  to  the 
drainage  pattern,  however,  any  contaminant  migration  would  be  more  likely 
to  occur  In  the  direction  of  the  Sewage  Lake.  This  alte  received  a 
HARM  score  of  53. 


f.  Site  D-6  Terry  County  Landfill 

Wastes  generated  by  Air  Force  personnel  stationed  at  the  Terry 
County  Auxiliary  Field  are  disposed  In  a  small  landfill  trench  located  in 
the  northwest  section  of  the  facility.  The  landfill  Includes  limited  con¬ 
struction  debris  and  residues  from  burning  domestic  trash/garbage.  The 
trench  is  active,  the  quantity  of  wastes  disposed  small,  and  the  types  of 
wastes  are  non-hazardous .  For  these  reasons,  the  site  does  not  present  an 
environmental  threat  and  does  not  require  rating  with  the  HARM  model. 

g.  Site  D-7  Landfill,  Hurlwood  Acquisition 

A  disposal  area  existed  behind  a  cotton  gin  that  formerly  occu¬ 
pied  part  of  the  property  in  Hurl wood  acquired  by  the  Air  Force  in  1978. 

The  wastes  disposed  reportedly  consisted  of  only  non-hazardous  debris  in¬ 
cluding  miscellaneous  trash  from  the  gin.  It  is  believed  the  disposal  area 
did  not  accept  any  domestic  or  construction  type  wastes  from  residents  of  the 
town  of  Hurlwood. 

On  this  basis,  the  site  is  not  considered  a  hazardous  waste  dis¬ 
posal  area  and  can  be  eliminated  from  further  consideration. 


t 


IY-28 


h.  Site  D-ll,  Landfill,  Northwest  Corner  of  Base 

This  site  reportedly  consisted  primarily  of  waste  piles  of  asphal¬ 
tic  construction  debris,  resulting  from  runway  demolition.  However,  allegedly 
in  the  early  1970' s,  thirty  to  fifty  55-gallon  drums  of  material  described 
as  "too  toxic  for  the  landfill  and  lakes"  were  emptied  into  trenches  cut 
into  the  construction  debris.  Two  ut  three  years  later  the  debris  was 
spread  out  over  3-5  acres  along  the  northwest  corner  of  the  base. 


This  site  was  rated  primarily  on  the  basis  of  the  alleged  extreme 
toxicity  of  the  wastes  disposed  in  the  1970's,  despite  the  fact  that  the 
potential  for  migration  is  low  in  this  area  of  moderately  low  permeability 
soils. 


There  are  several  factors  that  contribute  to  the  difficulty  in 
rating  this  site:  the  lack  of  Information  on  what  exactly  was  dumped;  the 
subsequent  spreading  of  the  hazardous  waste-contaminated  asphaltic  debris 
over  such  a  large  area;  and  the  amount  of  time  that  has  elapsed  since  the 
occurrence.  In  light  of  the  foregoing  considerations,  the  HARM  rating  of 
44  Is  subjective. 

i.  Miscellaneous  Surface  Disposal  Areas 


Sites:  D-8  Rubble  ares,  plays  bed  near  softball  field 

D-9  Rubble  area,  northeast  corner  of  parking  apron 

D-10  Rubble  area,  northeast  corner  of  base 

D-12  Rubble  area,  playa  bed  north  of  active  fire  training 

area 

D-13  Rubble  area,  between  south  ends  of  primary  instru¬ 
ment  runway  and  runway  B 
D-14  Rubble  ares,  center  of  office  area 


The  demolition  of  runways  and  buildings  on  Basse  APB  has  resulted 
in  the  existence  of  numerous  surface  disposal  areas  listed  above,  which  are 
characterised  by  concrete  and  asphaltic  debris.  Apparently  the  northwest 
landfill  (Sits  D-ll)  was  also  of  this  type  until  it  was  allegedly  used  to 
dispose  of  toxic  liquid  wastes. 
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The  actual  boundaries  of  these  rubble  areas  are  typically  diffi¬ 
cult,  it  not  Impossible,  to  define,  as  are  the  waste  quantities  which  range 
from  small  to  large.  The  wastes  however  are  generally  considered  Innocuous. 

A  possible  exception  may  be  asbestos-bearing  roofing  materials  that  are 
reportedly  ubiquitous  In  these  construction  debris-type  lsndfllls.  However, 

If  left  undisturbed,  any  asbestos  Is  unlikely  to  become  airborne  where  it 
would  pose  a  threat  to  human  health.  Based  on  these  considerations,  the 
above  listed  sites  are  referred  to  the  Base  Bioenvironment al  Engineer  for 
consideration  if  future  construction  is  planned  at  any  of  these  locations. 
However,  within  the  scope  of  this  project,  they  may  be  eliminated  from  further 
consideration  based  on  an  absence  of  pathways  for  migration  of  the  only 
potentially  present  hazardous  constituent,  asbestos. 


2.  Surface  Impoundments 

As  discussed  in  the  section  on  local  geology,  six  playas  exist 
within  the  boundaries  of  Reese  AFB.  Two  of  these  are  used  as  natural  sur¬ 
face  impoundments;  one  for  effluent  from  the  sewage  treatment  plant  and  the 
second  for  industrial  waste  streams  from  the  shops  and  flightline.  These 
sites  were  Identified  as  having  potential  for  environmental  contamination, 
and  are  discussed  below,  along  with  two  other  sites  where  liquid  wastes  were 
disposed.  The  locations  of  all  four  sites  are  shown  on  Figure  IV-4. 

a.  Site  SI-1  Industrial  Waste  Lake 

The  Industrial  Waste  Lake  is  located  just  within  the  base  boundary, 
south  of  the  picnic  area  and  west  of  the  perimeter  road  (Spur  309).  The 
impoundment  covers  approximately  4.5  acres  in  the  center  of  a  larger  natural 
playa  that  extends  off  base  property,  across  Spur  309.  The  part  of  the 
natural  playa  on  base  property  has  received  storm  drainage  and  industrial 
wastewater  since  1942.  Review  of  aerial  photographs  indicate  that  shortly 
after  the  base  reopened  (probably  around  1950)  the  playa  was  drained  and 
deepened,  significantly  reducing  the  actual  industrial  waste  water  contain¬ 
ment  area.  In  spite  of  this,  during  periods  of  heavy  rainfall,  the  impound¬ 
ment  often  overflowed,  with  wastewater  at  times  covering  almost  the  entire 
area  of  the  natural  playa,  including  the  adjacent  privately  owned  property 
across  Spur  309. 

In  the  early  1970's  the  Industrial  Lake  was  again  deepened  with 
dredged  material  disposed  in  the  southwest  landfill  (D-l).  In  1977,  a  pump 
was  installed  in  the  Industrial  Lake  to  prevent  flooding.  Before  overflow 
occurs,  water  is  pumped  out  of  the  Industrial  Lake  and  into  the  Sewage  Lake. 
In  1982,  the  system  was  further  modified  with  installation  of  a  one-way 
valve  interconnecting  the  two  halves  of  the  playa  under  the  Spur  309  road. 
This  valve  allows  water  to  flow  only  into  the  Induatrlal  Waste  Lake  from  the 
drainage  area  on  the  private  property  east  of  the  road. 
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Currently,  the  Industrial  Waste  Lake  receives  surface  runoff  from 
most  of  the  base  area.  This  Includes  drainage  from  the  flightline  and 
industrial  shops.  This  wastewater  routinely  contains  paint  remover,  drag-out 
from  the  plating  tanks  containing  chromium,  cadmium,  and  acids,  oil  and 
grease  from  the  parking  apron,  detergents,  etc. 


A  primary  concern  is  the  paint  stripper  which  contains  methylene 
chloride.  In  the  past,  the  paint  stripping  waste  was  simply  washed  to  the 
industrial  drain.  However,  within  the  last  year,  the  wastes  are  collected 
by  a  wet-vacuum  process  prior  to  a  rinsing  of  the  hangar  floor.  This  dilute 
wastewater  passes  through  an  oil-water  separator  approximately  0.75  mile 
from  point  of  final  discharge  into  the  Industrial  Waste  Lake.  This  revision 
in  procedure  should  significantly  reduce  the  amount  of  methylene  chloride 
discharged  to  the  lake.  (Previous  analyses  of  lake  water  samples  have 
contained  no  methylene  chloride.) 

Periodic  water  analyses  indicate  that  the  Industrial  Waste  Lake 
has  occasionally  contained  low  concentrations  of  metals  and  volatile  organic 
compounds.  Bottom  sediment  and  sludge  samples  contain  several  trace  metals. 
However,  E.P.  Toxicity  extractions  indicate  that  these  metals  are  In  a 
relatively  immobile  form. 


b.  Site  SI-2  Sewage  Lake 

The  Sewage  Lake  is  located  just  south  of  the  Reese  AFB  sewage 
treatment  plant  where  sewage  Is  treated  by  a  modification  of  the  Hayes 
process  which  consists  of  screening,  primary  sedimentation,  first-stage 
contact  aeration,  intermediate  sedimentation,  second  contact  aeration  and 
final  sedimentation.  Effluent  from  final  sedimentation  is  chlorinated  and 
flows  into  two  small  in -series  lagoons,  eventually  entering  the  main  playa 
basin.  The  basin  occupies  approximately  35  acres  in  area,  and  the  average 
water  depth  is  2m.  The  bottom  consists  of  natural  low-permeability  clay 
which  is  featureless  and  devoid  of  vegetation  and  debris. 

The  playa  basin  was  modified  in  1941  to  receive  treatment  plant 
effluent.  After  World  War  II,  the  base  was  closed  until  1949  but  continued 
to  serve  as  a  housing  area;  thus,  the  sewage  facilities  remained  operative. 
Essentially,  the  basin  has  held  water  since  1941;  however,  on  several  occa¬ 
sions  the  water  was  drained  and  on  at  least  one  occasion,  the  pond  was 
poisoned  with  toxaphene  to  kill  salamanders.  This  was  done  to  stock  the 
pond  with  fish,  all  of  which  died  shortly  thereafter. 

Chlorinated  water  from  the  Sewage  Lake  is  currently  used  for  golf 
course  irrigation,  and  sewage  digester  sludge  is  spread  and  dried  on  the 
playa  banks,  along  sections  of  the  perimeter  road,  and  on  the  golf  course 
grounds.  In  the  past,  sludge  was  spread  much  more  extensively  throughout 
the  base  (see  Section  IVB-7  for  a  mors  detailed  description). 

Sampling  data  indicate  that  the  Sewage  Lake  water  quality  is  typi¬ 
cal  for  a  sewage  lagoon.  However,  polynuclear  aromatic  hydrocarbons  (PAH) 
have  been  detected  in  low  concentrations  in  the  sludge. 
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Historically,  hazardous  wastes  have  been  disposed  of  in  Sewage  Lake. 
For  instance,  in  1963,  a  large  volume  of  asphaltic  debris  from  runway  demoli¬ 
tion  was  dumped  into  the  lake.  Also,  until  the  early  1970's,  diesel  oil  was 
periodically  applied  to  the  pond  surface  as  a  moaquitocide .  For  a  short  time 
between  mid-1980  and  early  1981,  solvents,  waste  oils,  and  other  industrial 
wastes  from  the  flightline  shops  were  introduced  into  the  sewage  system. 

Total  throughput  of  flightline  wastes  during  this  period  is  estimated  as 
hundreds  of  gallons. 

Since  1977,  the  Sewage  Lake  has  periodically  received  increments 
of  flow  from  the  Industrial  Waste  Lake  via  an  overflow  pump  Installed  in 
the  Industrial  Lake.  Thus,  the  Sewage  Lake  is  a  hazardous  waste  surface 
impoundment  under  RCRA,  since  it  is  directly  connected  to  another  known 
hazardous  waste  impoundment  (the  Industrial  Lake). 

The  Sewage  Lake  was  rated  using  the  HARM  model  because  the  pre¬ 
sence  of  hazardous  constituents  is  confirmed  albeit  in  low  quantities;  and 
there  is  the  possibility  of  natural  migration  of  these  constituents  through 
the  soils.  The  practice  of  using  Sewage  Lake  water  for  golf  course  irriga¬ 
tion  creates  an  additional  pathway  for  potential  contaminant  migration. 

The  HARM  score  for  this  site  is  68. 

c.  Site  SI-3  Fire  Training  Impoundment 

Near  the  active  base  fire  training  area  (FT-1)  is  a  small  (8*  x  60') 
trench  filled  with  several  inches  of  water.  It  la  near  the  center  of  a  playa 
that  has  been  partially  filled  with  concrete  debris  (D-12) .  A  surface  drain 
from  the  fire  training  pit  discharges  *>>150  ft.  from  the  trench.  Also 
around  the  edges  of  the  trench  sre  deposits  of  ash-gray  material,  possibly 
discharged  with  drainage  from  the  training  eras.  There  la  no  noticeable 
petroleum  film  on  the  water  surface. 
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This  Impoundment  collects  local  runoff  which  includes  surface 
drainage  from  a  construction  landfill,  the  southern  end  of  runway  A  and  the 
fire  training  area.  This  site  was  determined  not  to  represent  a  threat  of 
contaminant  migration  since  it  is  located  on  the  relatively  impermeable  soils 
of  a  playa  bed  and  in  view  of  the  low  volumes  of  wastewater  and  high  evapora¬ 
tion  rate. 


d.  Site  SI-4  Civil  Engineering  Paint  Shop  Trench 

A  trench  (8'  x  10*  x  5'  deep)  with  a  gravel  French  Drain  was  used 
to  dispose  of  paint  thinners  and  cleaners.  This  trench  was  located  between 
the  paint  shop  and  the  railroad  tracks  (since  removed).  For  several  years 
in  the  1960's,  kerosene,  toluene,  acetone,  and  laquer  thinner  (methyl  alco¬ 
hol?)  were  drained  into  the  pit.  When  the  gravel  became  clogged  with  paint, 
the  practice  was  discontinued  and  the  ditch  was  backfilled. 

The  quantities  of  material  disposed  is  unknown  (probably  small) 
and  the  exact  boundaries  of  the  site  are  speculative. 

This  site  was  rated  using  the  HAKM  model  because  of  the  documented 
disposal  of  wastes  containing  hazardous  chemicals,  and  the  potential  for  mi¬ 
gration  resulting  from  dumping  of  these  liquids  onto  a  highly  permeable  sur¬ 
face.  The  HASH  score  for  this  site  is  56. 

2.  Fire  Training  Areas 

Fire  fighting  experience  is  gained  by  having  installation  personnel 
routinely  extinguish  or  purposely  sat  fires.  These  fires  are  started  using 
'waste*  fuel  and  other  f  1  aaaablea  from  the  bass.  Until  the  1970* s  a  major 
compound  utilised  la  fighting  fuel  fires  was  carbon  tetrachloride.  Since  the 
nld-1970's,  bromochlor omet hane  and  bromochlorodlfluommethana  have  been 
utilised.  All  of  these  fire  fighting  compounds  as  wall  as  leaded  aviation 
gaa  sad  JF-4  (often  mixed  with  propanediol)  can  be  expected  to  be  contaminants 
at  firs  training  areas. 
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Sice  FT-2,  inactive  since  the  mid-1960's,  is  typical  of  the  fire 
training  pits.  Fuel  thinners  and  solvents  (6-12  drums)  would  be  emptied 
onto  some  trash  in  an  unlined  pit.  The  fire  would  be  started,  allowed  to 
burn  until  very  hot,  then  put  out.  The  unburned  fuels  and  extinguishing 
agents  would  then  be  allowed  to  evaporate,  percolate,  or  runoff.  This  activi¬ 
ty  would  take  place  almost  every  weekend  over  a  period  of  years. 

At  Reese  AFB,  five  fire  training  areas  were  identified.  Figure  IV-5 
illustrates  their  locations.  All  but  one  of  the  sites  are  now  inactive.  Two 
inactive  sites  (FT-4,  5)  have  been  regraded  and  scattered  as  part  of  on-going 
construction  activities,  and  the  specific  locations  could  not  be  identified. 
Another  two  inactive  fire  training  locations  (FT- 3  and  2)  are  probably  Intact. 
One  is  on  the  edge  of  the  sewage  plays,  the  other  near  taxiway  10.  The  two 
active  fire  training  sites  are  located  just  north  of  the  southwest  landfill 
(FT-1) . 


In  summary,  no  environmental  stress  was  observed  at  any  of  the  in¬ 
active  fire  training  areas.  It  is  therefore  concluded  that  they  pose  no  sig¬ 
nificant  risks  to  human  health.  Besides  these  facts,  the  location  of  the 
sites  are  not  precisely  determined  and  sampling  would,  therefore,  be  difficult. 
The  active  site  (FT-1)  is  readily  identifiable  and  is  likely  to  contain  con¬ 
taminants  in  quantiflcable  concentrations. 

a.  Site  FT-1,  Active  Fire  Training  Area  on  Base 

The  active  (since  1965)  firs  training  site  on  bass  has  a  HARM 
rating  of  54.  nils  rating  occurs  from  the  presence  and  continued  use  of 
halogens ted  hydrocarbons  and  the  unknown  potential  of  migration. 
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ri|Kti  IV-3.  Locations  of  All  Identifies  Firs  Tralalac  Areas, 
Reese  Alt,  Texas. 


4.  Incinerators 


Three  incinerators  have  been  used  for  disposal  of  a  variety  of 
wastes  at  Reese  AFB  during  its  history.  Currently,  only  one  is  active  (1-2). 
The  largest  incinerator  (1-1)  was  demolished  in  the  1950's.  Each  of  the  in¬ 
cinerators  is  described  in  the  following  sections,  and  their  locations  are 
shown  on  Figure  IV-6. 

a.  Site  1-1  Incinerator,  Vicinity  of  the  Sewage 
Treatment  Plant 

A  brick,  natural  gas-fired  Incinerator  with  approximately  a  40  ft. 
chimney  operated  in  an  area  near  the  sewage  treatment  plant  from  1941  to  the 
early  1950's.  It  was  used  to  burn  virtually  all  wastes  generated  by  the  base 
including  domestic,  construction  and  industrial  wastes.  It  is  generally 
believed  that  during  the  period  the  base  was  closed  (1946  to  1949)  few,  if 
any.  Industrial  wastes  were  incinerated. 

The  disposition  of  the  residues  from  the  incinerator  is  undocu¬ 
mented.  Allegedly  the  natural  gas  burners  were  left  on  most  of  the  time, 
possibly  leading  to  complete  combustion  or  even  vo"1  itlllzation  of  most  of 
the  wastes. 


Site  1-1  was  not  rated  using  HAIM  as  no  evidence  of  environmental 
contamination  was  uncovered  during  the  data  review  or  la  interviews. 

b.  Site  1-2  Incinerator,  Base  Hospital 

This  incinerator  is  currently  used  primarily  to  destroy  pathologi¬ 
cal  wastes.  It  is  fired  with  natural  gas  and  bee  an  afterburner  system  on 
the  stack  to  assure  complete  incineration  of  all  materials. 

Site  1-2  was  not  rated  using  HAW  as  ns  evidence  of  environmental 
contamination  associated  with  Imaimsrater  operation  warn  discovered  in  the 
records  search  or  is  intsrfismm  with  baaa 


Figure  IT-6.  Locations  of  All  Identified  Fuel  Spills  and 
Incinerators.  Sanaa  tfl,  Tanas. 
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5.  Spill  Areas 


Small  spills  have  occurred  on  Reese  AFB.  These  spills  are  general¬ 
ly  cleaned  up  quickly,  in  compliance  with  all  provisions  of  the  base's  Oil 
and  Hazardous  Substance  Pollution  Contingency  Plan  (Reese  Plan  705),  and  do 
not  have  a  significant  environmental  Impact.  Typical  of  these  are  small 
spills  which  routinely  occur  on  the  aircraft  parking  areas  as  a  consequence 
of  fuel  expansion  in  the  aircraft  fuel  tanks  and  routine  engine  maintenance. 
Small  spills  can  also  be  expected  from  accidental  overfilling  of  tanks  and 
off-loading  of  fuel  trucks. 

Three  larger  fuel  spills  were  reported  during  interviews  with  base 
personnel.  The  locations  of  these  fuel  spill  areas  are  Illustrated  in 
Figure  IV-6. 


a.  Site  SP-1  Fuel  Spill,  POL  Storage  Area  (Aquasystea) 

During  onsite  Interviews,  it  was  learned  that  from  approximately 
1947  until  the  early  1960's,  the  POL  storage  area  used  an  "aquasystea". 

This  system  was  a  network  of  underground  Avgas  tanks  connected  by  12"  lead 
pipes  which  were  supported  on  concrete  pedestals.  The  entire  system  was 
buried  at  a  depth  of  10'  to  12'.  Vater  was  used  as  part  of  the  fuel  deli¬ 
very  system  to  float  the  fuel  upward  in  the  tanks  and  through  the  pipelines. 

In  about  1949,  a  major  leak  in  the  systea  occurred  which  was 
recognized  only  after  a  nearby  water  supply  well  (#4)  began  puaping  Avgas. 

By  this  time,  it  is  estimated  that  on  the  order  of  1000  gallons  of  nixed 
Avgas  and  water  (alx  ratio  unknown)  had  been  lost.  The  wall  was  subsequently 
abandoned.  Remedial  actions  taken  to  limit  the  damage  included  puaping  gas 
froa  the  well,  excavation  of  contaminated  soil,  and  repair  of  the  leaking 
pipes.  The  excavated  soil  and  the  resulting  pit  rad  trenches  were  allowed 
to  aerate  prior  to  backfilling. 
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This  sice  was  rated  using  the  HABM  model  based  on  direct  evidence 
of  migration  of  hazardous  materials  was  provided  by  contamination  of  the 
ground  water  from  well  #4  in  1949  (Site  SP-1  received  a  HABM  score  of  67). 
There  is  also  the  potential  for  continuing  migration  of  whatever  hydrocarbons 
may  have  been  left. 


b.  Site  SP-2  Fuel  Spill,  Parking  Apron 


One  interviewer  recalled  a  spill  of  JP-4  which  occurred  on  the 
parking  apron  sometime  between  1978  and  1980.  He  estimated  that  a  volume  of 
60  to  70  gallons  was  spilled.  Reportedly,  the  spilled  fuel  was  rinsed  to 
the  storm  drain  and  the  apron  was  squaegied  down. 


Since  the  JP-4  spill  occurred  on  the  parking  apron  (an  impermeable 
surface)  and  was  promptly  washed  to  the  storm  drainage  system  (which  dis¬ 
charges  to  the  Industrial  Waste  Lake  after  passing  through  an  oil/water 
separator)  this  site  is  not  considered  to  present  an  environmental  hazard. 


c.  Site  SP-3  Fuel  Spill,  Base  Gas  Station 


Allegedly,  in  the  early  1960 's  an  Avgas  spill  occurred  "near  the 
base  gas  station."  The  volume  of  gas  lost  was  not  estimated,  however,  it 
was  stated  that  a  nearby  well  (#4)  was  contaminated  with  the  gasoline. 


We  believe  this  site  actually  reflects  the  same  incident  that 
reportedly  occurred  in  the  POL  storage  area  (SP-1)  in  1949.  The  same  well 
wee  reportedly  contaminated.  The  discrepancies  in  the  reported  dates  and 
locations  of  the  spill  are  probably  a  result  of  it  having  occurred  more  than 
20  years  ago.  We  have  therefore  not  rated  this  site,  but  have  shown  the 
location  identified  by  the  interviewee  on  Figure  IV- 6. 
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6. 


Waste  Storage  Sites 


Several  hazardous  material  and  waste  storage  sites  have  been  located 
on  Reese  AFB.  These  sites  are  areas  of  interest  due  to  their  potential  for 
environmental  contamination  and  were  reviewed  during  the  on-site  survey. 

These  sites  are  illustrated  in  Figure  IV- 7. 

a.  Site  S-l  PCB  Storage 

The  PCB  storage  area  at  Reese  AFB  is  currently  located  in  Bldg.  2108. 
No  Incidents  of  spills  or  leaks  were  reported  from  this  area.  In  1981,  one 
or  two  leaking  transformers  were  reportedly  stored  in  Bldg.  73.  According  to 
the  transformer  labelling,  they  potentially  contain  PCB's.  They  were  stored 
on  concrete  pads,  with  no  external  drainage,  until  they  were  disposed  off-base. 

b.  Site  S-2  Hazardous  Waste  Storage 

Hazardous  wastes  were  formerly  stored  at  facility  2110.  This  area 
is  no  longer  used  and  no  Incidents  of  leaks  or  spills  were  identified. 

c.  Site  S-3  Salvage  Yard 

Empty  drums  and  other  salvageable  waste  materials  are  stored  at 
facility  2104.  No  incidents  of  environmental  contamination  in  this  area 
have  been  reported. 

d.  Site  S-4  Drum  Storage 

Drums  (55  gal.)  awaiting  off-base  disposal  are  stored  on  pallets. 

The  area  did  not  have  a  containment  system  until  1983.  During  a  routine 
Texas  Department  of  Health  inspection,  this  inadequacy  was  discovered.  At 
the  same  time,  one  bulging  drum  was  found.  Xt  had  not  ruptured  and  the  con¬ 
tents  were  transferred  to  another  drum  before  any  environmental  damage 
occurred.  These  minor  violations  have  been  resolved. 

S 
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e.  Site  S-5  Underground  Waste  Oil  Storage  Tank 

A  550  gallon  underground  storage  tank  for  waste  automotive  oil  Is 
located  at  Bldg.  #450.  This  tank  has  been  used  since  1972.  No  incidents 
of  leaks  were  reported. 

f.  Site  S-6  Underground  Waste  Oil  Storage  Tank 

A  5,000  gallon  underground  storage  tank  for  waste  autoaotlve  oil 
is  located  at  Bldg.  503.  No  Incidents  of  leaks  have  been  reported. 

7.  Sewage  Digester  Sludge  Spreading  Areas 

Throughout  Reese  AFB's  history,  sewage  digester  sludge  has  been 
used  at  many  locations  to  fertilise  grassy  areas.  Figure  IV-8  shows  the 
location  where  this  practice  is  continuing  as  well  as  past  spreading  areas 
identified  by  interviewees.  Currently,  sludge  is  spread  primarily  along  the 
perimeter  road,  on  the  north  bank  of  the  Sewage  Lake,  and  on  the  golf  course 
greens. 


In  actuality,  areas  that  ware  at  one  time  used  for  sludge  spreading 
aay  be  even  wore  extensive  than  those  shown  on  the  asp.  Several  interviewees 
agreed  that  "sledge  has  bean  spread  at  almost  every  place  on  the  baae  where 
there's  grass". 


Analyses  of  the  sewage  sludge  indicate  that  polynuclear  aromatic 
hydrocarbons  (FAB)  are  e  minor  constituent .  However,  at  the  levele  detected, 
the  FAB'e  do  not  constitute  a  health  haeard. 


A  potential  eoneetn  associated  with  the  efetige  Is  the  tttfietlrfe 
that  at  acme  time  prior  te  197*,  aixteg  of  chromic  neii  with  e swede  dodge 
was  e  procedure  send  for  suets  ecid  dlspseel  (jfcSAF  asms  dated  30  April  197*) . 
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The  areas  or  the  base  where  sludge  spreading  has  occurred  are  too 
widespread  and  poorly  defined  to  rank  using  the  HABM  model.  However,  areas 
used  for  spreading  prior  to  1976  should  be  reviewed  by  the  Base  Bioenviron** 
mental  Engineer  and  a  determination  made  as  to  whether  the  sludge  used  con¬ 
tained  chromic  acid  waste. 
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V.  CONCLUSIONS 

The  goal  of  the  ISP  Phase  I  is  to  Identify  sites  where  there  Is  the 
potential  for  environmental  contamination  resulting  from  past  waste  disposal 
practices  and  to  assess  the  probability  of  contaminant  migration  from  these 
sites.  The  conclusions  given  below  are  based  on  the  assessment  of  information 
collected  from  the  project  team's  field  inspection,  review  of  records  and  files, 
review  of  the  environmental  setting,  and  Interviews  with  base  personnel,  past 
employees  and  regional,  state,  and  local  government  officials.  A  listing  of 
all  interviewees  and  outside  agency  contacts  is  provided  in  Appendix  B. 

Table  V-l  is  a  ranking  of  the  potential  contamination  sites  iden¬ 
tified  at  Reese  APB  by  their  final  HARM  scores.  A  summary  of  HARM  subscores 
for  those  sites  is  also  provided.  The  meteorology,  geology  and  population 
characteristics  for  most  of  the  sites  are  very  similar,  so  some  effort  was 
made  to  emphasize  the  differences  between  the  sites.  In  addition,  many  of 
the  data  are  somewhat  speculative,  being  primarily  based  on  interviews  and 
worst  case  scenarios. 

Receptor  scores  ranged  from  44.4  to  63.3.  The  two  lakes  and  the 
adjacent  landfills  had  the  highest  scores.  They  were  nearest  the  center  of 
the  base  and  attendant  living  areas.  Also,  a  golf  course  has  been  construct¬ 
ed  over  most  of  this  area,  attracting  potential  receptors. 

Haste  characteristic  scores  ranged  from  30  to  100.  The  potential 
for  plating  waetes  (metals)  and  most  oily  wastes  contributed  to  the  range. 

The  presence  of  liquid  wastes  also  contributed  to  the  high  values. 

Pathway  scores  ranged  from  38.9  to  100.  The  relatively  low  per¬ 
meability  soils,  a  deep  aquifer  sad  little  evidence  of  migration  of  wastes 
created  low  scores.  The  highest  score  was  tee  to  Avgas  detected  in  Hell  #4 
after  the  squasystsm  spill. 
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OF  HASH  SCORES  FOR  THE  RATED  SITES,  REESE  AFB 


The  two  lakes  have  natural  clayey  substrates  (If  still  Intact  after 
dredging).  The  Industrial  Lake  has  a  valve  and  pump  to  decrease  spread  of 
contamination.  The  aquasystem  spill  received  evaporative  treatment  before 
backfilling.  These  management  techniques  (natural  and  man-made)  created  a 
difference  between  the  raw  and  final  scores. 

In  summary,  most  of  the  receptor  and  pathway  scores  are  low,  due 
to  the  flat  land,  arid  environment  and  agricultural  land  use.  The  two  lakes 
ranked  highest,  since  alleged  contamination  already  exists  in  surface  water. 
The  two  largest  landfills  ranked  the  next  highest,  since  they  had  the  largest 
volumes  of  waste.  The  aquasystem  spill  rated  high  because  migration  of 
Avgas  into  well  4  in  1949  is  documented.  The  rest  of  the  sites  had  lower 
final  scores,  primarily  due  to  saudl  waste  volumes  and  low  population  densi¬ 
ties. 

First-hand  evidence  of  envlroosantal  contamination  (visual  obser¬ 
vations  or  odor)  was  noted  only  at  Site  SI-1,  the  Industrial  Haste  Lake 
(highest  HARM  score)  and  the  active  fire  training  area  (FT-1).  The  Indus¬ 
trial  Haste  Lake  was  rated  using  the  HAW  model  because  of  the  well  docu¬ 
mented  historical  use  of  this  lake  to  dispose  of  haxardous  waste  streams 
and  the  potential  for  off-site  contaminant  migration  via  flooding  prior  to 
1977.  Since  1977,  interconnection  of  the  Industrial  Lake  with  the  Sewage 
Lake/golf  course  irrigation  system  Introduces  a  secondary  potential  path¬ 
way  for  contaminant  migration.  The  HAW  score  for  this  site  is  75. 

Although  the  Sewage  Lake  (SI-2)  received  the  second  highest  HAW 
score  (68)  based  on  potential  for  environmental  contamination,  existing 
analysis  of  the  surface  water  and  sewage  sludge  are  generally  typical  of 
sewage  lagoons.  Polynuclear  aromatic  hydrocarbons  ware  detected  in  minor 
quantities. 


The  hazard  associated  with  the  aquasystem  spill  nay  actually  be 
lower  than  the  HARM  rating  iaplies.  Although  It  was  a  significant  spill, 
due  to  the  length  of  tine  since  the  Avgas  spill  occurred  and  the  raaedial 
actions  implemented  at  the  time  of  discovery,  the  probability  of  this  site 
being  a  continuing  source  of  contamination  is  low.  In  addition,  the  contami¬ 
nation  would  be  so  diffuse  within  the  ground -water  system  that  concentrations 
in  samples  would  be  below  detection  limits.  A  method  of  detection  would  be 
difficult  to  identify. 
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VI.  RECOMMENDATIONS 


The  final  HARM  scores  of  each  of  the  nine  rated  sites  (  a  total  of 
36  sites  were  screened)  were  compared  and  a  relative  scale  of  potential  risk 
was  developed  (Table  VI-1) .  Of  greatest  concern  are  high  risk  potential 
sites  SI-1  and  D-4.  Recommendations  for  Phase  II  activities  at  these  sites 
are  provided  in  Section  VI  A-l. 

Based  on  the  conclusions  stated  in  Section  V,  Sites  SP-1  (aquasystem 
spill)  and  SI-2  (Sewage  Lake)  have  been  re-evaluated  and  considered  to  pose 
a  low  risk  of  environmental  impairment.  No  Phase  II  activities  are  recommend¬ 
ed  at  this  time. 

Sites  receiving  a  moderate  potential  risk  rating  are  the  Southwest 
Landfill  (D-l)  and  the  CE  Paint  Shop  trench  (SI-4).  Suggested  limited  Phase 
II  investigations  are  described  for  these  sites  in  Section  VI  A-2. 

The  resiainlng  three  rated  sites  (FT-1,  D-5  and  D-ll)  are  considered 
to  have  a  low  potential  risk.  On  the  basis  of  data  currently  available,  no 
further  actions  are  recommended . 

Although  the  remaining  27  nonrated  sites  were  determined  to  not 
require  further  study  in  their  present  conditions,  they  still  represent 
potential  environmental  concerns.  And,  they  should  be  evaluated  for  envi¬ 
ronmental  Impact  prior  to  any  activities  which  might  cause  disruption. 

A.  Recommended  Phase  II  Activities 

A  stepwise  approach  has  been  taken  in  recommending  Phase  II  activi¬ 
ties.  This  approach  provides  the  most  cost-effective  means  of  determining 
whether  environmental  contamination  from  pest  disposal  activities  has  occur¬ 
red,  and  if  so,  the  extent  of  the  impact. 
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TABLE  VI-1.  POTENTIAL  RISK  RANKING 
FINAL  HARM  SCORES 

BASED  ON 

Site  # 

Description 

Final  HARM 
Score 

Potential 

Risk 

Sl-1 

Industrial  Waste  Lake 

75.3 

SI- 2 

Sewage  Lake 

68.9 

High 

D-4 

Landfill,  north  of  Sewage  Lake 

68.1 

SP-1 

Spill,  POL  Storage  Area  (Aquasystem) 

67.9 

D-l 

Southwest  Landfill 

60.0 

Moderate 

Sl-4 

CE  Paint  Shop  trench 

56.0 

FT-1 

Active  Fire  Training  Area  (Reese) 

54.2 

D-5 

Landfill,  west  of  Sewage  Lake 

53.3 

Low 

D-ll 

Northwest  Landfill/Rubble  Area 

44.4 

FT- 6 

Active  Fire  Training  Area  (Terry  County) 

40.4 

'&& 
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1.  Phase  II  Activities  for  High  Potential  Bisk  Sites 

a.  Site  SI-I  Industrial  Waste  Lake  (HARM  Score  “  75) 

Due  to  the  nature  of  the  substrate  underlying  the  Industrial  Lake 
and  composing  the  playa  bed  in  which  it  is  located,  it  is  doubtful  that  Im¬ 
pounded  wastes  have  migrated  to  the  Ogallala  aquifer,  seme  150+  ft.  below 
the  land  surface.  However,  periodic  flooding  prior  to  installation  of  an 
overflow  pump  in  1977  may  have  resulted  in  off-site  migration  with  resultant 
soils  contamination. 

As  a  preliminary  step  to  determine  if  contamination  has  occurred,  - 
three  suggested  soil  sampling  locations  (2  within  the  base  and  a  third 
off-base  if  possible)  are  shown  on  Figure  VI-1  (Step  1).  Soil  samples  could 
be  obtained  by  hand  augerlng  to  10  ft.,  with  samples  taken  at  2.5  ft. 
intervals.  Considering  the  nature  of  wastes  disposed  at  this  site,  it  is 
recommended  that  samples  be  analyzed  for  oil  and  grease,  Pb,  Cr,  and  Cd, 
and  volatile  organic  halocarbona  (SPA  Method  602) . 

An  expanded  soil  sampling  program  (Step  2)  designed  to  determine 
the  areal  extent  of  contamination  should  be  undertaken  only  if  results  from 
the  first  round  of  sampling  are  positive.  Four  additional  locations  are 
shown  on  Figure  Vl-1.  These  samples  should  be  obtained  and  analyzed  as  des¬ 
cribed  above. 

If  contaminant  migration  has  extended  to  the  second  phase  sites, 
the  possibility  of  ground-water  contamination  becomes  more  likely.  In  this 
scenario,  it  is  recommended  that  a  single  ground-water  wall  be  emplaced 
along  the  edge  of  the  Industrial  Lake  and  that  water  from  the  Ogallala  Aqui¬ 
fer  be  sampled  for  the  parameters  described  previously. 

If  ground-water  contamination  is  found  to  have  occurred  at  the 
Industrial  Laka,  the  heap  Lake  (Sits  SI-2)  should  be  re-evaluated  for  its 
potential  risk  in  view  of  the  now  data. 


b.  Site  D-4  Landfill  North  of  Sewage  Playa  (HARM  Score  -  68.1) 

If  contamination  exists,  it  is  probably  migrating  toward  the  playa. 
For  this  reason  several  hand  augered  soil  and  soil  moisture  sampling  sites  are 
located,  as  shown  in  Figure  VI-2.  Sampling  is  to  be  accomplished  as 
described  previously.  A  full  GC/MS  (EPA  624  and  625)  and  metals  (1PC)  scan 
of  collected  materials,  composited  by  hole,  should  be  accomplished.  If 
further  sampling  is  required,  specific  indicator  parameters  are  to  be  chosen 
for  the  analyses. 


Full  determination  of  the  areal  extent  of  contamination  is  to  be 
accomplished  by  this  recommended  program.  Further  hand  augering  and  sampling 
by  depth  should  be  completed  (splitting  original  samples,  compositing  half 
and  holding  the  remainder  is  effective)  in  order  to  assess  vertical  migration 
of  contaminants.  If  analyses  of  samples  suggest  the  possibility  that  con¬ 
taminants  have  migrated  vertically  to  the  water  table,  drilling  to  the  aquifer 
to  assess  the  contaminant  plume  may  be  required. 


2.  L la iced  Phas<  II  Activities  for  Moderate  Potential  Risk  Sites 


a.  Site  SI-4  CE  Paint  Shop  Trench  (HARM  Score  •  56.0) 

The  precise  location  of  the  trench  has  not  been  dete rained.  Theo¬ 
retically,  a  detailed  resistivity  study  over  the  general  area  could  be  used 
to  locate  concentrations  of  conductive  solvents.  However,  the  mall  else  of 
the  area  and  residual  voluaes  In  question  do  not  favor  this  aethod.  A 
grid  array  of  5  or  6  soil  saapling  sites  should  be  established.  (See  des¬ 
cription  of  Step  1  soil  saapling  prograa  at  Site  SI-1).  If  a  trench  location 
can  be  established,  hand  sugaring  two  holes  to  saaple  aaterials  below  the 
gravel  is  recoaaended.  GC/MS  analysis  for  volatiles  (EPA  624)  should  be 
utilized  to  identify  and  quantify  contaal nation. 

b.  Site  D-l  Southwest  Landfill  (HARM  Score  *  60) 

A  Halted  Phase  II  soil  saapling  prograa  is  recoaaended  to  deternine 
if  environmental  contamination  has  resulted  from  this  moderate  risk  site.  A 
preliminary  round  of  soil  saaples  la  recoaaended  to  be  obtained  by  hand  sugar¬ 
ing  at  the  four  locations  identified  in  Figure  VI-3.  Soils  should  be  sampled 
to  a  depth  of  15  feet  at  2.5  ft.  Intervals.  Since  the  natural  soils  in  this 
area  are  known  to  be  aaong  the  aost  permeable  on  the  base,  undisturbed  saa¬ 
ples  should  be  obtained,  if  possible,  and  tested  for  physical  as  wall  as 
chemical  parameters.  Recona ended  analyses  Include  porosity,  peraeabillty, 
pesticides,  cadaiua,  chroaiua,  lead,  and  volatile  organic  helocarbons  (EPA 
Method  602).  Depending  on  the  results  of  these  preliminary  analyses  emplace¬ 
ment  of  a  single  ground-water  wall  may  be  advisable  near  the  aost  highly 
contaminated  soil  saapling  site  to  assess  potential  ground-water  contamination. 


VX-? 


3.  Sewage  Digester  Sludge  Spreading  Areas 

The  areas  on  the  base  where  sewage  digester  sludge  has  been  spread 
to  fertilize  grassy  areas  are  too  dispersed  and  poorly  defined  to  rank  using 
the  HASH  model.  As  stated  in  Section  IV,  a  potential  concern  associated 
with  the  sludge  is  the  possible  sddltlon  of  chromic  add  as  a  procedure  used 
for  waste  acid  disposal  prior  to  1976  (USA?  memo  dated  30  April  1976).  Areas 
which  were  spread  with  the  sludge  prior  to  1976  should  be  evaluated  to  deter¬ 
mine  if  the  sludge  contained  chromic  acid  waste. 


TOD  I.  BLOOD 


KDOCATXOB: 

&  8. ,  Biology  (Aquatic  Scology ),  Virginia  Cowowwltt  Deiversity,  1973* 

1.8.,  CmimI  Science  (Biology  tad  Chemistry),  Virginia  flolytachaic  Iasti- 
tuta,  1969. 

SXfBBXBBCB: 

Biologist,  Badiaa  Corporation,  1981-flrasaut. 

Soaior  Consul taat,  Soagull  Knviroammtal  Control,  19B0-19B1. 

Toehaical  Hold  Advisor,  0.8.  KPA  Kogioa  V,  Law  jagiaaoriag  Contract,  1979. 
Aquatic  Bcologiat,  Lav  Bag layering  Testing  Co. ,  1976-1979. 

Staff  Biologist,  Virginia  Bloctric  and  flavor  Co.,  1973-1976. 

Visiting  Scholar,  Smithsonian  Institute,  1973. 

Teaching  Assistant,  Virginia  Covwovvealth  University,  1971-1973. 

Teacher,  BeaTico  County  (Virginia)  Public  Schools,  1969-1971. 

VISUM  0V  BXflBUXBCI: 

At  Indian,  Mr.  Blood  is  responsible  for  annsglag  the  collection,  identifica¬ 
tion,  and  interpretation  of  ecological  data.  Bis  particular  area  of  expertise 
involves  aquatic  ecology  and  anviroansatal  toxicology.  The  following  project 
experience  denonstrates  his  expertise. 

Mr.  Blood  is  a  task  leader  to  evaluate  aiaiag  applications  for  ON.  In  this 
capacity  Apparent  Ceapleteaess  Bevievs  (ACB)  and  Toehaical  Analyses  (TA)  are 
being  aceenplishad.  Tup set sat  issues  include  highuells,  large  raptors,  and 
prey  abundance  in  relation  to  roe lunation  plana. 

Ik.  Blood  has  alee  visited  several  eon-ferrous  industries  to  provide  environ- 
nontal  as ee sonants  in  relatioe  to  B.S.  Hi’s  Bffluont  Ouideliaes  devslifunet 
and/or  to  provide  input  to  Bsvireuueatal  Tnpafmeer  Liability  laser sets  pre- 


Ik.  Bleed  ees  flruject  Director  an  a  sabcee tract  far  the  Onmiss  Creak  lignite 
project.  Collection  of  eqeotic  ecological  data,  Inalndiag  aaalyoaa  af  flak, 
and  plaUktan  data  eaa  porfornod.  The  study  ees  ieiselsd  to  inelnda  SB  sta- 
tioes  inalediag  rivers,  attune,  settle  tasks,  and  tel  roodrvolrs. 


Fred  B.  Blood 


Ai  •  took  director.  Nr.  Blood  woo  involved  is  ooooooinf  potontiol  saviroa- 
aoatol  ingests  from  proposed  witigotioo  procedures  ot  o  hasardous  wooto  oito 
ia  Bowtkora  California.  Tklo  took  involved  evaluation  of  ground  wotor,  air 
quality,  aod  troaoportot ioo  for  tha  rodiopoool  of  200,000  yd3  of  hosordoao 
Material. 

A*  o  took  dirocter,  Mr.  Blood  woo  roopoaoiblo  for  evaluating  aa  urboa  laka 
bolow  aa  aacoatrollod  hosordoao  wooto  oito  (O.S.  DA  Saporfoad  Sits).  This 
project  involves  tha  eolloctios  of  biotic,  water,  sad  oediaeat  couples.  Ex- 
teas ire  organic  sad  aetol  analyses  have  bees  accomplished  to  doceaeat  existing 
coaditioaa  sad  derive  a  aoaitoriag  progran  for  the  future.  A  cost-effective 
monitoring  program  based  on  aapiricol  data  sad  eavirooaeatol  fete  aodaliag  was 
proposed. 

Mr.  Blood  woo  Project  Dirocter  ef  s  study  concerning  six  ursaiua  nine  reclama¬ 
tion  ponds  ia  Soothes at  Tamos.  This  study  involved  the  quantification  of 
physico-chemical  data,  periphyton,  fish,  macrophytes,  phytoplaakton,  aoo- 
plaaktoa,  and  aquatic  necrephytes.  Also  included  are  limited  chanical  analy¬ 
ses  of  the  water  catena  and  detailed  trace  natal  and  radionuclide  determina¬ 
tions  of  water,  sediments,  and  various  aquatic  biotic  food  chains.  The  eval¬ 
uation  included  insights  into  the  relative  success  cad  failure  of  reclanatiou 
processes. 

As  an  Bcology  Task  Leader,  Nr.  Bleed  was  responsible  for  input  into  an  envi¬ 
ronmental  assessment  for  a  lignite  gasification  plant  located  ia  Borthenst 
Texas.  This  study  includes  all  the  standard  terrestrial  and  aquatic  studies 
including  wetlands,  vegetative  napping,  wildlife,  and  aquatic  environments. 

Mr.  Blood  has  also  been  involved  with  environmental  studies  associated  with  a 
eynfuels  plant  on  the  Ohio  liver  Floodplain  ia  Keatucky.  taapooa Abilities 
included  eaalyses  of  endangered  and  protected  species,  wetlands,  fisheries, 
nacroinvertebrates,  and  plankton  A  HVA  isspuasivn  study  was  accenplished. 

■a  aloe  provided  input  late  three  other  lignite  projects,  either  at  aa  eco¬ 
logical  reeeercee  or  aquatic  recourses  level.  These  inputs  were  primarily 
concerned  with  "fatal  flan"  or  ether  siting  programs. 

While  with  Indian,  IN.  Bleed  has  provided  asbestos  inspection  services  to  s 
large  State  hospital  ia  Shin,  air  monitoring  consultation  to  many  industries 
throughout  Texas,  and  helped  with  the  training  ef  laborer*  ia  several  states. 
This  last  process  provided  the  attendees  ef  the  Bstthoru  California  Laborers 
Training  Center  with  official  certification  by  ^AL-Ogld  as  asbestos  workers 
and  started  a  process  where  the  State  nay  require  mere  stringent  respiratory 
protection  of  asbestos  workers.  Nr.  Bleed  has  alee  participated  ia  writing/ 
reviewing  spec ificat lens,  air  aauiterlag,  and  quality  control  fee  asbestos 
removal  contracts  throughout  dm  B.B. 
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Fred  B.  Blood 

A<  Senior  Consul tone  for  Che  Seagull  Exrrironaental  Coapany,  Mr.  Blood  hod  o 
variety  of  responsibilities.  Many  buildings  sad  structures  wore  inspected  sad 
evaluated  by  Mr.  Blood,  including  work  for  various  school  districts,  univer¬ 
sities,  sad  privets  industry.  Mr.  Blood  aede  preseatetioas  on  asbestos- 
releted  problems  et  seainars  ead  wee tinge  spoasored  by  state  sad  local  envi- 
ro— eatel  health  associations  ia  Ohio  aad  Illinois.  He  oversaw  the  training 
of  asbestos  workers  at  numerous  projects  ia  states  ranging  fro*  Illinois  sad 
Florida  to  Mew  Hampshire. 

Mr.  Blood  served  as  Technical  Field  Advisor  to  the  U.S.  EPA  asbestos-in- 
schools  prograa  for  Kegioa  V  (Chicago).  Za  this  capacity  he  aade  over  60 
preseatetioas  to  2,500  people  across  the  six-state  region.  He  inspected  aad 
evaluated  aore  than  100  schools  aad  provided  advice  to  numerous  contractors 
aad  analytical  laboratories  ia  becoming  involved  ia  asbestos  abatement  activ¬ 
ities. 

As  aa  Aquatic  Biologist  with  Law  fagiaeeriag  Testing  Coapany,  Mr.  Blood  was 
Project  Director  for  a  baseline  aquatic  survey  for  a  paper  will  ia  the  Oconee 
kiver,  near  Dublin,  Georgia.  The  study  included  physico-cheaical  data,  fish¬ 
eries,  periphyton,  aad  aacrobeathos  collected  at  seven  stations  during  four 

seasons. 

Mr.  Blood  was  co-director  for  a  water  quality  nanagaaent  study  for  the  Corps 
of  Engineers.  The  study  involved  two  one-year  studies  of  toe  reservoirs 
(Carters  Lake  aad  Lake  Allatoona)  ia  Georgia.  These  studies  involved  twice 
seaspaal  collections  at  over  15  statioas  on  both  reservoirs.  Data  collected 
included:  physico-cheaical  profiles,  nutrients,  trace  aetals,  and  organic 
pesticides  ia  the  water  coluaa;  fisheries;  aacrobeathos;  sooplaakton;  peri- 
phytoa;  Hester-Deady  substrates;  algal  growth  potential ;  aad  trace  aetal  aad 
organic  pollutants  ia  various  portions  of  the  aquatic  food  chain.  All  data 
underwent  rigorous  QA/QC  audits  aad  were  coded  into  the  0.8.  EPA  STOUT  data 
base. 

As  a  biologist  for  Virginia  Electric  aad  Power  Coapany,  Mr.  Blood  was  respon¬ 
sible  for  biological  analyses  of  aquatic  eavirouaeuts  associated  with  nine 
operational  sites  aad  two  site  screening  stadias.  The  operation  studies  in¬ 
cluded  six  estuarine  and  three  freshwater  sites.  Mr.  Blood  studied  thermal 
aad  velocity  discharge  effects  on  nacre invertebrate  and  fish  coaauaities.  He 
also  evaluated  Inpiagautet  aad  eatrslnaist.  Two  sites,  one  estuarine  aad  one 
freshwater,  included  nuclear  power  stations  and  Mr.  Blood  supervised  collec¬ 
tions  for  radionuclide  studies. 

Xa  the  eunwer  and  fall  follow lag  graduate  school.  Nr.  Blood  was  co-holder  of  a 
visiting  scholar  fellowship  to  study  the  freshwater  claws  (Daioaidae)  of 
Virginia*  la  also  attended  a  biological  field  cswp  sponsored  by  the  Univer¬ 
sity  of  Msutsaa  oa  Flathead  Lake,  Montana.  While  ia  Montana,  he  studied 
trophic  states  in  two  pot-hole  lakes,  anew  algae,  and  physical  geology. 
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Fred  B.  Blood 

Ai  a  graduate  student,  Mr.  Blood  wes  involved  In  various  studies,  including: 
intensive  catfish  culture,  primary  productivity  (conventional  and  as  Cl*); 
fishery  surveys,  acid  nine  drainage,  post-iapoundaant  surveys,  and  his  thesis 
on  freshwater  clans. 


While  teaching  general,  earth,  and  biological  sciences  to  eighth  and  ninth 
graders,  Mr.  Blood  participated  in  suaaer  research  projects.  These  studies 
involved  pre-iapouudasnt  surveys  for  a  large  recreational  reservoir  to  be 
utilised  by  a  nuclear  power  plant  and  acid-nine  recovery  studies. 

BOVOBAKY  BID  PI0FB88IO1UL  SOCIETIES: 

Society  of  Knvironaental  Toxicology  and  Cheaistry,  American  Tisheriea  Society 
(Certified  Fisheries  Scientist),  Ecological  Society  of  Asmrica,  Sport  Fishing 
Institute. 

POBLZCATZOMS: 

"Environmental  Aasessaent  of  the  Beaedial  Action  Alternatives  for  the  MeColl 
Sits,"  Fullerton,  CA,  (Indian  Keport)  1983. 

"Direct  Utilisation  of  Geotheraal  Energy  for  Space  and  Water  Beating  at 
Marlin,  Texaa"  (Indian  and  DOE/BT  27059-1),  1983. 

"Beclaaation  Impoundment  Study:  An  Analysis  of  Aquatic  Bab i tats  Created  in 
the  Beclaaation  of  Uranium  Surface  Mines  in  South  Central  Texaa,"  (Indian 
Import)  1983. 

"Development  of  a  Monitoring  Program  to  Evaluate  the  Effect  of  Isaedial 
Actions  at  the  Lipari  Landfill  on  Alcyon  Lake,  Pitman,  Mew  Jersey,"  (Indian 
Import)  1983* 

Ecology  -  ia.  "Inviroamantal  Consideration  and  Air  Quality  Modeling  for  the 
Bdgeoood  and  Mustang  Creek  Prospects  and  Associated  Energy  Park,"  (Indian 
Import)  1981. 

Aquatic  leaourees  Chapter  -  "Preliminary  Environmental  Analysis  Import 
for  Coal  Gasification  Plant,  leader son,  Kentucky,"  (Indian  Import)  1981. 

"Oconee  liver  Biological  Baseline  Ivaluation,"  (Lav  Engineering  Import)  1980. 

"Contract  Import  -  A  Water  Quality  Management  Study  of  Carters  Lake,  CA,"  (Law 
Engineering  Import)  1980. 

"Contract  Import  -  A  Water  Quality  Management  Study  of  Lake  Allatoona,  CA," 
(Law  Engineering  Import)  1988. 
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Fred  B.  Blood 


"A  316(b)  Study  of  the  Lasting  8aitb  Staaa  Plant,"  ptiptnd  for  Gulf  Power 
Company  (Law  Engineering  Baport). 

"A  Preliminary  Coapariaon  of  Two  Oxidation  Ponda  with  Diffaraat  Trophic  Stataa 
in  Cantral  Virginia,"  co-authorad  with  J.  toad  and  C.  Sanaa 1,  Va.  J. 

Science.  23  (2),  1973. 

"A  Laboratory  Baatad  Sacaway  for  Studying  tha  Biology  of  Channal  Catfiah 
(Ictalurua  ounctatua?."  co— authored  with  J.  Raad  and  G.  Sanaa 1,  Proaraa- 
aiva  Pith  Culturiat.  33  (1),  1973. 

"A  Check  Liat  of  Onionid  Fauna  (Molluaca :Bivalvia)  in  tha  Panunkay  Biver 
Syataa,  Virginia, "  co-authorad  with  M.  tiddick,  Bautilua.  88  (2),  1973. 

PI0FSSSIOKAL  PUSKltlATIOhS : 

"Invaatigation  of  Nutrient  Factor*  L ini ting  Phytoplankton  Productivity  in 
Two  Cantral  Virginia  Ponda"  (with  J.  Bead*  G.  Sanaa 1,  and  L  Winfrey), 

Annual  Meeting,  Aaaociation  of  Sowtheaetem  Biologiata,  Mobile,  AL,  1972. 

"Pralininary  Coapariaon  of  An  Oxidation  Ponda  with  Different  Trophic  Stataa 
in  Cantral  Virginia,"  (with  J.  Bead,  6.  Sanaa l,  and  H.  Winfrey),  Annual  Heat¬ 
ing,  Aaaociation  of  Southeastern  Biologiata,  Mobile,  AL,  1972. 

"Wnioaidae  (Molluaca)  of  the  Panunkay  liver,  Virginia"  (with  M.  Biddick  and 
J.  Bead),  Annual  Meeting,  Aaaociation  of  Southeastern  Biologiata,  Savannah, 

GA,  1974. 

"An  Bffacta  Aaaaaanant  of  Iapinganant  at  tho  Lanaing  Snith  Staaa  Plant"  (with 
B.A.  Garrett),  Annual  Meeting,  Aaaociation  of  Southaaatarn  Biologiata, 
Tuacalooaa,  AL,  1978. 

"Stratagia*  of  Collecting  Necro-invertcbratea, "  Annual  Meeting,  Georgia  Fish- 
arias  Workers  Associatioa,Boae,  GA,  1978. 

"Aahaatoa  in  Schools,  Zta  evaluation,  Zta  Solutions,"  65  locations  throughout 
six  states  (MI,  IL,  OM,  IN,  Mi,  WX),  1979. 


Ar>7 


11/11/83 


^^«.HMyw'T 1  wwi  ''By]rT  ?  wW# 


"■■’■* ' ,.1%,^  «•  ■'Wro-.T  ■  w  't.r,--  -  -^-w^.-vv 


KATHEY  A.  muun> 


KD0CAT10H: 

K.A. ,  Itgioail  Planning,  University  of  Forth  Corolla*,  Chapel  Hill,  HC,  1983. 
B.A.,  Boglioh,  University  of  Tons,  Austin,  IX,  1976. 

kxpkrixpcx: 

Stuff  Socioeconomist,  Kodion  Corporation,  Austin,  IX,  1983-Present. 

Survey  Coordinator,  Ceutur  for  Health  Services,  Rashville,  TH,  1982. 

Research  Assistant,  Department  of  City  and  Regional  Planning,  Chapel  Hill,  HC, 
1981-1982. 

Croats  Administrator,  American  Insititute  for  Learning,  Austin,  IX,  1978-1981. 
FIELDS  OF  BZPBHIKHCH: 

Ms.  Ferlaad  is  in  the  Policy  Analysis  Division  of  Radian  Corporation.  Her 
fields  of  expertise  are  resource  economics,  energy  policy  analysis,  aocioeeo- 
nomic  impact  evaluation,  and  mater  resources.  While  at  Radian,  Ms.  Ferland 
has  participated  in  projects  concerning  energy  and  commodity  price  forecasts, 
•ocioeconoadc  impact  evaluation,  and  environmental  regulations  and  permitting 
at  haaardous  vesta  sites. 

Ms.  Ferlaad  was  Leader  of  the  commodity  and  energy  price  forecasting  task  for 
an  economic  and  technical  feasibility  study  of  electricity  generation  tech¬ 
nologies  for  the  Air  Perce.  On  this  project,  she  reviewed  several  national 
energy  supply  and  demand  models  and  ragionalised  price  forecasts  to  the 
southern  California  market.  These  forecasts  served  as  the  basis  for  indus¬ 
trial  gas  price  projections.  At  Radian,  Ms.  Ferland  has  also  participated  in 
several  projects  related  to  haaardous  wests.  On*  involved  assessing  the 
supply  and  dsmssi  for  technologies  which  degrade  dioxins.  In  another  study, 
she  assessed  research  needs  in  the  national  baser dons  waste  site  cleanup  pro¬ 
gram. 

Ms.  ferlaad  has  also  conducted  policy  sad  project  studies  for  local  and  state 
governments  and  academic  departments  in  the  areas  of  water  resources  and  bas¬ 
er  dens  waste  disposal.  These  studies  include:  an  evaluation  of  the  impact  of 
industrial  location  decisions  on  water  supply  and  aff losnt  treatment  capaci¬ 
ties;  a  projection  of  the  impacts  of  watershed  development  on  phosphorous  con¬ 
centration  in  High  taint  Lake,  Perth  Carolina;  an  analysis  of  the  so*  of 
utility  extension  policy  as  a  growth  management  tool;  sad  evaluation  of  tha 
technical  sad  financial  options  for  controlling  inactive  haaardous  waste  sitae 
in  Perth  Catalina* 
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Uthiy  A.  Far  land 


Bar  thtiii,  "Cost-Benefit  iuljiii  and  Environmental  Standard  Batting:  A  Caaa 
Study  of  tha  Implementation  of  Executive  Ordar  12291,"  examines  tba  naa  of 
economic  analysis  in  tha  sat ting  of  water  pollution  control  guidelines.  This 
papar  also  aaalysas  tha  lagal  and  organisational  background  influencing  tha 
atandard  catting  proeeas  for  tha  ataal  induatry  1ST  and  BFT  guidaliaas  and 
evaluates  tha  environamntal  nodaling  eonponant  of  KPA's  cost-benefit  analysis. 

Ms.  Far land  coordinated  a  Surrey  to  over  1200  people  in  rural  Kentucky  to 
ascertain  tha  health  affects  of  contaminated  drinking  water.  She  has  experi¬ 
ence  in  tha  initiation,  design,  implementation,  and  analysis  of  surreys. 

Ms.  Ferland  performed  administrative  and  management  functions  at  the  American 
Institute  for  learning,  a  not-for-profit  educational  institute.  As  a  Grants 
Administrator,  she  was  responsible  for  all  aspects  of  grants  management,  pro¬ 
posal  and  budget  preparation,  and  reporting. 

nOPISSIORAL  SOCIETIES: 

American  Planning  Association. 
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KDOCATIOV: 

B.3. ,  Chemistry,  Southwest  Tana  Seat#  University  at  San  Marcos,  TX,  1977. 


Staff  Scientist,  Kadian  Corporation,  Austin,  Tanas,  1977-Present. 

Tachnician,  Kadian  Corporation,  Austin,  Tanas,  July- August  1976. 

Lab  Assistant,  Tanas  Stata  Da part— at  of  Baalth,  Austin,  Tanas,  1972-1975. 

rxxLDS  or  nminci: 

Sine a  cooing  to  Kadian  in  1977,  Mr.  Kills  has  baan  involved  full  ti—  in  high 
and  low  tenperature  aqueous  corrosion  rasaarch.  la  is  Kadian' s  raaidant  spe¬ 
cialist  in  the  electrochemical  aspecta  of  corrosion  of  many  alloy  systems, 
including  steals  and  stainless  steals,  as  —11  as  aluminum-,  cobalt-,  copper-, 
nickel-,  titanium-,  and  sircoaium-based  alloys,  in  a  aide  variety  of  dilute 
and  cone— tratad  aqueous  salt  solutions  containing  dissolved  corrosive  gases 
such  as  sulfur  oxides,  hydrogen  self Ida,  carbon  dioxide,  and  oxygen. 

In  the  field  of  Flue  Gas  Da  sulfur  isation  (KB)  — tsrials  tech— logy,  Mr.  Kills 
is  data  analysis  task  leader  for  am  ongoing  fCD  system  component  failure 
analysis  project.  This  project's  goal  is  determination  of  roo t-ceuae-of- 
failure  of  FGD  system  comp on— ts.  As  task  loader,  Mr.  Kllis  has  directed  the 
field  investigation  — d  subsequent  laboratory  analysis  of  numerous  ICD  system 
campon— t  failures  including  — tal  structural  elenwnts,  linings,  and  slurry 
handling  equipment,  la  is  serving  or  has  served  as  —  FCD  systeu  —tsrials 
eon— It— t  to  a  number  of  utilities,  including  Colorado-Vte  Electrical  Asso¬ 
ciation,  Misnkota  Fewer  Cooperative,  Monogahela  Fewer,  Fotomae  Klee trie  F— er 
Company,  R—  Tork  State  Gas  and  Klee trie  Corporation,  To— s  Utilities  Generat¬ 
ing  Company,  and  Vest  Feus  Fewer  Company. 

la  the  geothermal  —tsrials  tech— logy  field,  Mr.  Kllis' s  primary  responsi¬ 
bility  is  Project  Manager  for  the  Geo  that— 1  Materials  A— lysis  Project.  As 
a— h,  he  has  responsibility  for  the  technical  adequacy  of  this  project  which 
provides  geo that— 1  corrosion  angina wring  support  to  DO*  g— thermal  energy 
projects,  grwvides^geo  that— liempcutatfailare  ^analysis,  andb— produce d^a 

this  project,  Mr.  Kllis  uns  reaps— ibis  for  failure  a— lyses  of  components 
ft—  numerous  geo the— al  power  systs—  including  the  Cerre  Prieto  Fewer  Sta¬ 
tion,  Monies ;  As  Geysers  Fewer  Station,  0A{  the  LSL-5Q0  Mi  Mr— t  Cent— t 
Siaa ry  Generator,  la—  Mass,  CA;  the  Mag—  Fewer  Corporation  1QMK  Unary 
Generator,  la—  Me—,  CA*  the  left  Kir—  5MV  finery  Generator,  ZD|  the 
Larderelle  Few—  Station,  Italy i  end  the  *—  Dry  lech  Frej—t  at  Fenton  Kill, 
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DM.  Failure  analyses  of  components  fron  direct  utilisation  systems  in  Cali¬ 
fornia,  Colorado,  Montana,  Hmda,  and  Oregon  have  also  boon  performed. 

Previously,  Mr.  Ellis  was  principal  investigator  for  the  development  of  Mate- 
Selection  Ctiideltues  for  figattM—J  Utilisation  ilKML  *  Proj¬ 

ect  sponsored  by  the  United  States  Department  of  Energy.  In  the  course  of 
this  investigation,  Mr.  Ellis  and/or  his  covorkers  studied  first-hand  the 
corrosion  problems  encountered  at  geothermal  power  plants  in  Japan,  Iceland, 
Italy,  Mexico,  El  Salvador,  and  Hew  Zealand,  as  well  as  in  the  United  States. 
Direct  applications  of  geothermal  energy  in  Hew  Zealand,  Iceland,  and  the 
United  States  were  also  investigated. 

Mr.  Ellis  was  also  Project  Director  for  a  recently  completed  "Downwell  Pump 
Reliability"  study  which  assessed  the  state-of-the-art  of  high-temperature 
downwell  geothermal  production  pumps. 

Mr.  Ellis  serves  as  a  geothermal  materials  and  corrosion  engineering  consul¬ 
tant  of  international  reputation.  He  has  provided  geothermal  corrosion  engi¬ 
neering  support  to  the  Klamath  Palls  District  Beating  Project,  (Ml;  the 
Susanville  Geothermal  District  lasting  Project,  CA;  the  left  Elver  5MH  Binary 
Generator  Project,  ZD;  the  Arkansas  Power  and  Light  100  RW  Direct  Contact 
Binary  Generator  Project,  AE;  the  Baca  SO  MH  Generator  Project,  HH;  the  SDG 
and  E  SOME  Binary  Generator  Project  at  Heber,  CA;  the  HPC-A  3MW  Wellhead 
Generator  Project,  Puna,  BW;  and  other  (privately-owned)  projects. 

Aside  from  his  primary  responsibilities,  Mr.  Ellis  supplies  corrosion  engi¬ 
neering  support  as  required  to  other  Eadian  projects.  This  activity  has  in¬ 
cluded  naterial  testing  and  selection  for  two  geothermal  direct  utilisation 
projects  in  Texas,  as  well  as  naterial  testing  and  corrosion  engineering  in 
flue-gas  desulfur ixation  plants,  and  corrosion  assessments  of  hasardous  waste 
handling  systems. 

Mr.  Ellis  is  or  has  been  an  active  participant  in  a  number  of  eonmittees  and 
advisory  bodies  concerned  with  materials  and  corrosion.  These  bodies  include 
the  national  Academy  of  Science  Materials  Advisory  Board,  the  Centers  for 
Analysis  of  Thermal/Meehaaical  Energy  Conversion  (CAT /NEC),  the  Rational  Asso¬ 
ciation  of  Corrosion  Engineers  (MACE)  Committees  T-2B  and  T-3P,  the  American 
Society  for  Testing  and  Materials  (ASTM)  Coonittee  S.45.40,  the  Industrial 
Advisory  Board  on  Geothermal  Well  Casing  and  Drill  Pipe,  and  the  Advisory 
Board  on  Downhole  Pump  Bearings. 

In  April  1911,  Mr.  Ellis  chaired  the  Symposium  on  Corrosion  and  Scaling  at  the 
TIME  fiaaflhJa  fiEOttsml  hjwtttl  Ssmtaxmsju  Tianjin,  China. 

While  on  temporary  assignment  to  Eadian' s  Ambient  Air  Monitoring  Department, 
Mr.  Ellia  developed  a  neneonputational  method  for  rapid  on-site  evaluation  of 
ligh  Volume  Air  Sampler  calibration  data;  significantly  increasing  data  cap¬ 
ture. 
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Mr.  Bills'  initial  work  at  Radian  was  on  th«  pilot  plant  phaaa  of  the  elec¬ 
trochemical  rttturati^  stags  of  a  propria  tar?  pollution  control  systaa. 

Mr.  Ellis  aada  significant  input  into  experiment  and  component  design. 

Prior  to  joining  Radian,  Mr.  Bills  waa  employed  by  tha  Tuna  Department  of 
Health,  where  ha  worked  on  tha  dawalopaant  of  T8M  Transport,  a  special 
growth  aadina  for  isolation  and  identification  of  eonorrhoaaa-  the 
causitive  agent  of  gonorrhea.  On  this  project,  Mr.  Bills  studied  the  selec¬ 
tivity  and  specificity  of  the  MUM  trunM^t  and  was  responsible  for  quality 
control  of  50,000  units/aonth  of  this  product. 

PROPESSIORAL  AID  TECHHICAL  MEMBERSHIPS  AMD  ASSOCIATIONS  : 

American  Society  for  Tasting  and  Materials  (ASTM),  Rational  Association  of 
Corrosion  Engineers  (RACE),  Geothermal  Resources  Council  (CMC). 


Peter  r.  Bin*  xx 


PAP* IS: 


Ellis,  V.r.  sad  T.F.  Green,  "Stats-of-the-Art  Ismsi 


Cwtliai 


it  of  Geothermal  Down- 


well  Pump  Beliability,"  presented  at  Oil 

CA,  28-30 


Bills,  P.P. ,  *Shotdoas  Corrosloa  la  Ceotheraal  Energy  Systcas,  _ 

iMi—BiM  ad  M»»«*<als  (CBM)  Proaran  Experience.  San  Diego,  CA,  6-8 
Octobar  1982. 


Bills,  P.P. ,  "Critical  Aasossnant  of  Carbon  Stool  Corrosion  la  Loo  Teaperature 
Cootbaraal  Applications, "  Paper  Bo.  74  prosoatod  at  Corrosion/82.  Houston, 

IX,  22-26  March  1982. 


Bills,  P.P. ,  "A  Cootbaraal  Corrosivity  Classification  Systaa,”  CmkIiwmI 
Boaourca  flagfcU  Vy— -  Pol.  3,  C8C,  Davis,  CA,  October  1961. 

Bills,  P.P.,  "Currant  0.8.  Corrosion  Bafinaarlwf  Technology  sad  Its  Belevaace 
to  Cootbaraal  Beating  Systoas  of  tba  Peoples  Bepublic  of  China,"  Procoodiags: 
Iktt  n—yfl a  gMttMMl  Saatm "»■*"  (Tianjin,  Peoples  Bepublic  of 

China),  Oregon  Xaatitute  of  Technology,  Xlaaatb  Palls,  OB,  April  1981. 

Bills,  P.P.  and  D.M.  Aaliker,  "Cootbaraal  Power  Plant  Corrosion  Baparieace  -  A 
Global  Survey,”  Hater  inis  Pol.  21,  Bo.  2,  February  1982. 

Bills,  P.P.  and  M.F.  Conover,  "Corrosloa  Engineering  for  Oeotberaal  Beating 

Syatoao,"  |mM  jgPOTt  fc  7?  fi— frill  IHB  rf  fl—ti— 1  Meat.  Ceo- 
tbezaal  Be sources  Council,  Davis,  CA,  June  1980. 


Bills,  P.P. ,  "Pailare  Analysis  of  Conventional  Heating  Syatea  Coapoaeats  in 
Cootbaraal  Direct  Utilisation  Service,”  Paper  Bo.  207  presented  at  Corro- 
alan/80.  Chicago,  XL,  March  1980. 


Bllis,  P.P.  and  X.P.  Conover,  "Haterials  (Alloys)  Selection  for  High 
tore  Downhole  Xastrnaantatioa, "  Hit)  T— Bflun  mmA  T*‘ 

Publication  Code 


_ _ _  3-4,  1979, 

Saadia  Laboratories,  Albegnorgao,  BM,  May  1980. 


Conover,  M.P.,  P.P.  Bllis,  sad  D.A.  Mitchell,  "Preantare  Pailare  of  Besiden- 
tial  Ceotberanl  Beating  tystea  Pan  Coil  Baits,"  Paper  Bo.  274  presented  at 

Los  Angeles,  CA,  14-19  October  1979. 


Xa  addition  to  the  above  published  papers,  Mr.  Bllis  bee  authored  or  super 
vised  the  production  of  reports  of  failure  eaelysie  of  asm  then  38  separate 
coapoaeats. 
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KDOCATXOM: 

M.S. ,  toiwiml  laalth  Ifiwrii,  Civil  Bagla— ring  Dtpctint,  Univer- 
•ity  of  Tmi  at  Aastia,  1900. 

M.B.A.,  Oaiversity  of  HUhie»i  Am  Arbor,  Ml,  1974. 

S.S.B. ,  Bag laser lag,  hiauto*  Daiverelty,  Princeton,  HJ,  1971. 


Staff  Bag  laser,  Radian  Corporation,  Asa  tin.  TX,  1977-Present. 

Bydro legist,  Taxaa  Bifartaaat  of  Mater  Resources,  Aastia,  TX,  1975-1977. 
Mamafactnriag  Bagiaeer,  Taxaa  laatniawta,  lac.,  Anatia,  IX,  1974. 

Pipeetraes  Aaalyat,  C-I  Uaaaaa,  G.a.b.H.,  Wiesbaden,  Comaay,  1971-1972. 
tulds  or  sxmznci: 

Me.  Machia  baa  participated  ia  aad  directed  a  variaty  of  investigations  at 
tadiaa.  lia  nark  baa  focaeed  on  tba  araaa  of  aolid  aad  haaardona  vaata  man¬ 
agement,  aaviromaatal  engineering  aad  vaata  traataaat,  aad  watar  raaoorcaa 
aagiaaariag  aad  hydrology. 

Mr.  Machia  vaa  Project  Dir actor  of  a  a tody  to  davalop  gnidaaea  for  eloanra  aad 
raaadial  action  at  haaardona  vaata  aorfaca  iapoaadaaata  oaad  ia  tha  vood 
traatiag  iadaatry  ia  Florida.  Tha  complex  rational  combinations  of  hydro¬ 
geology,  geology,  aoila,  aad  anrfaca-mtar  hydrology  vara  aaalysad.  Baaed  oa 
thia  aaalyaia,  traataaat  tachaologiea  and  coata  vara  developed  for  diapoaal  of 
ligeida,  a lodge,  aad  coataaiaatad  aoila  ia  tha  variooa  ragioaa.  Mr.  Machia 
alao  parforaad  aa  ia-dapth  aaalyaia  of  tha  applicability  of  biological  degra¬ 
dation  of  theae  vaataa  by  specialised  bacteria.  . 

for  a  major  iadnatrial  client,  Mr.  Machia  prepared  a  permit  application  la- 
clad  lag  operating  procadnraa  for  a  aolid  vaata  diapoaal  landfill.  On  too 
other  projects,  ha  prepared  aad  coated  eloanra  plana  for  KCIA  Part  B  permits 
for  haaardona  mate  enrfece  iapoaadaaata.  Be  mas  alao  involved  ia  tha  design 
aad  costing  of  rmadial  actions  at  a  major  abaadoaed  haaardona  vasts  diapoaal 
landfill  ia  tha  densely  populated  Los  Angelas  area. 

Be  also  coadactad  a  laboratory  ornate  treatability  evelaatioa.  The  project 
involved  rmadial  measures  for  a  haaardona  vaata  sits  from  vhich  leachate  con¬ 
taining  chlorinated  organise  had  migrated  into  the  laeal  ground  voter.  Per 
another  haaardaac  vaata  site,  he  designed  a  a tram  bottom  sediment  aaalyaia 
progran  to  define  extent  aad  severity  of  mete  migration. 


A-1S 


•3/ 10/14 


Jimi  L.  Machin 


Mr.  Itachia  performed  *  special  tuljriii  iofelvisi  the  reclamation  of  an  aban¬ 
doned  haurdons  vast*  disposal  sic*  for  a  proposed  industrial  facility.  The 
vasts  contained  residual,  low-level  radioactivity.  A  detailed  investigation 
was  tMde  aad  calculations  were  performed  for  estimating  the  cover  requirements 
to  eliminate  the  potential  health  haurds  of  the  site.  At  another  hasardous 
waste  site,  he  prepared  a  design  for  a  permanent,  paved  cap.  The  site  con¬ 
tained  high  levels  of  PCS  surface  contamination  over  e  large  area. 

He  was  Project  Director  of  a  study  to  design  and  construct  stream  gaging  sta¬ 
tions  and  conduct  a  detailed  surface-water  field  data  collection  progrsm  at  a 
proposed  surface  mining  site.  He  has  been  Project  Director  or  Surface-Water 
Task  Director  for  several  comprehensive  environmental  assessments  of  proposed 
industrial,  mining,  and  power  generation  sites  in  various  regions  of  the 
country.  Thou  studies  involved  entensive  field  work  and  analyses  in  the 
areas  of  hydrology;  water  quality;  design  and  implementation  of  water,  sedi¬ 
ment,  aad  priority  pollutant  sampling  programs;  statistical  data  analysis; 
impact  analysis ;  aad  mathematical  modeling.  Ha  has  also  been  Task  Director  on 
three  site  acceptability  studies  for  proposed  Department  of  Energy  coal  con¬ 
version  facilities  in  Minnesota,  Tenneaaee,  aad  Kentucky.  A  major  portion  of 
these  studies  involved  an  aulysis  of  the  availability  of  local  surface  waters 
for  water  supply  purposes. 

As  part  of  an  assessment  of  the  water-quality  impacts  of  disposing  of  power 
plat  wastes  in  a  surface  mime,  Mr.  Machin  performed  a  special  hydrologic 
study.  This  was  done  on  a  reach  of  the  Taupe  liver  in  northwestern  Colorado 
and  involved  a  quantitative  analysis  of  exchanges  between  the  surface-water 
end  ground-water  systane. 

for  KfA,  Mr.  Machin  served  as  Froject  Director  for  an  Environmental  Impact 
Statement  for  a  proposed  sewer  interceptor  in  lorth  Carolina.  He  participated 
in  an  intensive  water  quality  survey  of  the  affected  area  which  included  the 
municipal  water  supply,  la  also  performed  all  engineering  calculations  and 
coating  analyses  for  the  alternatives  under  consideration.  On  another  project 
for  ISA,  Mr.  Machin  performed  a  study  evaluating  the  impacts  of  developing 
large-ecala  energy  resources  in  eight  western  states.  This  included  an  analy¬ 
sis  of  using  large  quantities  of  water  for  coal,  oil  shale,  uranium,  aad  geo¬ 
thermal  energy  development. 

Mr.  Machin' s  work  at  the  Tanas  Department  of  later  Ke sources  was  primarily 
within  the  areas  of  engineering  and  water  quality  analysis,  wnste  treatment, 
aad  eeonemic  evaluations.  Be  helped  design  aad  manage  a  water  quality  in¬ 
vestigation  for  a  major  water  supply  reservoir  for  the  City  of  Boustem.  loth 
point  aad  aoapolat  sources  ware  significant,  aad  both  structural  aad  aoa- 
atructural  control  measures  were  evaluated.  A  portion  of  the  study  involved  a 
cost-benefit  aaalysis  of  the  effects  of  water  quality  alterations. 

•pea  graduation  from  Miehigaa  Business  School,  Mr.  Machin  was  employed  by 
Tanas  las tr smart's  Digital  tyataas  Division.  Be  was  respoasible  for  control 
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of  all  of  Cho  printed  circuit  boarda  and  natal  fabricated  parts  uaed  in  their 
Austin  plant. 

While  at  Loams,  Mr.  Macbin  was  involved  in  planning  and  design  of  industrial 
facilities,  la  was  primarily  responsible  for  computer  atrees  analysis  of  high 
and  low  pressure  piping  systems. 

nortSSIOlAL  aitxlxatiom: 

Registered  Professional  lag inner,  Texas  lo.  33349;  American  Water  Resources 
Association;  Water  Pollution  Control  Pedaratioa;  Texas  Water  Pollution  Control 
Association. 


H0M0R8: 

1976  KPA  Fellowship  for  Professional  Development  of  an  Agency  Imployee  of  the 
State  of  Texas. 

PTIBLI CAT10I8 : 

Macbin,  J.L.  and  D.L.  Ricbnaan,  "Guidance  for  Closure  and  Remedial  Action  at 
Hasardoua  Waste  8urfsce  Impoundments— Wood  Treatment  Industry,"  Radian  Cor¬ 
poration,  Austin,  IX,  January  1984. 

French,  L.H.  sad  J.L.  Macbin,  "emulative  Hydrologic  Impact  Assessment  for 
McKinley  Mine,"  Radian  Corporation,  Austin,  TZ,  January  1984. 

Macbin,  J.L.,  et  si.,  "Presurvey,  Inflow  Study  of  Wastewater  Conveyance  Sys¬ 
tem,  Kelly  APS,  TX,"  Radian  Corporation,  Austin,  IX,  December  1983. 

Leonard,  R.L.,  et  al. ,  "Permit  Application  Pacbage:  Administrative  Complete¬ 
ness  Review,  McKinley  Mina,  MM, "  Radian  Corporation,  Austin,  TX,  Wovamber 
1983. 

Leonard,  R.L.,  et  al. ,  "Western  Water  Scoping  Study,"  Radian  Corporation, 
Anatia,  TX,  Wovember  1983. 

International  Paper  Co.,  Radian  Corporation,  sad  Law  Kagiaeering  Testing  Co., 
"KCRA  Permit  Application  for  Hasardoua  Waste  Storage  Impoundments  at  a  Treated 
Wood  Products  Plant,  Joplin,  NO,"  International  Paper  Co.,  Dallas,  TX,  July 
1983. 

Macbin,  J.L.  sad  C.M.  Thompson,  "Input  Information  for  Ground-Water  Modeling 
for  the  International  Paper  Wood  Treatment  Facility  at  Joplin,  MO,"  Radian 
Corporation,  Austin,  TX,  June  1983. 

Neehin,  J.L,,  et  al.,  "Capping  of  PCI-Affected  Soils  at  an  Indas trial  Site, 
Greenville,  TX,  Conceptual  Design,"  Radian  Corporation,  Austin,  TX,  May  1983. 
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Radian  Staff,  "Environmental  iiMiaant  of  Remedial  Action  Alternatives  for 
tha  McColl  Site,  fnllarton,  CA,"  Radian  Corporation,  Anatin,  TX,  April  1983. 

Radian  Staff,  "Remedial  Action  Alternatives  for  tha  McColl  Sita,  Fnllarton, 
CA,"  Radian  Corporation,  Anatin,  B,  March  1983. 

International  Paper  Co.,  Radian  Corporation,  and  Law  Engineering  To a ting  Co., 
"Cloanra  Flan  for  Surface  Impoundments  Regulated  Under  Loniaiana  Haaardoua 
Waste  Management  Flan,"  International  Paper  Co.,  Dallaa,  IX,  March  1983. 

Hachitt,  J.L. ,  "Surface-Water  Hydrology,  Inter ia  Taah  Report,  Texaa  Gasifica¬ 
tion  Project,"  Radian  Corporation,  Anatin,  IX,  February  1983. 

Mecbin,  J.L,  at  al. ,  "Adaorptioa  Teatiag  of  Contaminated  Ground  Veter,  Waate 
Diapoaal  Ragineering,  Inc.  Landfill  Site,”  Radian  Corporation,  Anatin,  IX, 
Hovember  1982. 

Machin,  J.L.,  "Surface-Water  Seta  Collection  Frograa,  Chacon  Creek  Seat 
Property,  Zavala  County,  Texaa,  Syatea  Conatruction  Report,"  Radian  Corpora¬ 
tion,  Anatin,  TX,  S.  pt ember  1982. 

Radian  Staff,  "Pre-Survey  Report  for  Kelly  Air  Force  Rase,  San  Antonio, 
Texaa,”  Radian  Corporation,  Anatin,  TX,  Augnat  1982. 

Radian  Staff,  "Xavironaental  Aaaeaaaent  of  Air  Quality,  Surface  Water,  and 
Raise  Inpact  for  the  Fropoeed  Milan  Mine,”  Radian  Corporation,  Anatin,  IX, 
July  1982. 


Machin,  J.L.  and  J.C.  Lippe,  "Surface-Hater  leaeline  Data  Collection  Frograa^ 
Chacon  Creek  Seat,  Zavala  County,  Texaa,  fyaten  Design  Report,"  Radian  Cor¬ 
poration,  Anatin,  IX,  May  1982. 

Devine,  Michael,  at  al.,  "laergy  From  the  Meat,"  University  of  Oklahoma  Fraaa, 
Mermen,  OK,  1981. 

Radian  Staff,  "Identification  end  Rnviroanental  evaluation  of  Candidate  Solid 
Xante  Diapoaal  Sitea  for  Tri-Stata  Synfuela  Project,"  Radian  Corporation, 
Anatin,  IX,  October  1981. 

Wallace,  R. C. ,  at  al. ,  "Preliminary  Aaalyaia  of  Inpacta  from  Mina  Depre esur¬ 
ient  ion  Discharges  of  the  Milam  Mine,”  Radian  Corporation,  Austin,  TX, 
Septenber  1981. 

Radian  Staff,  "Compilation  of  lnvironmental  Information  for  Tri-Stata  Synfuela 
Project,"  Tri-State  Synfuela  Camgany  and  Radian  Corporation,  Austin,  TX, 
September  INI. 
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Perino,  J.T.,  at  al. ,  "Compilation  of  Invirownantal  Inf orsation  for  o  hofOH< 
Olafins  Comp lax,  Braxoria  County,  Taxaa, "  Bad lan  Corporation,  Austin,  IX,  July 
1981. 

Beall,  C.D. ,  J.L.  Machin,  and  K.L.  lolly,  "Field  Maoauraaanta  of  taviroMmtil 
Inpacta  of  Gypaun  Pila  ladioactivity, "  Indian  Corporation,  Austin,  1 X,  Juna 
1981. 

Woltarink,  T.W. ,  at  al. ,  "Pralininary  Analysis  of  Potential  Knvir&ameatal  Con¬ 
straints  to  tha  ITC/MEC  In-Si tu  Gasification  Project, "  Indian  Corporation, 
Austin,  TX,  Jana  1981.  / 

Balan,  LA, ,  at  al. ,  "Inviroaoantal  Constraint  Screening  of  Mina  Property  and 
Surroundint  Araas  for  Solid  lasts  Disposal  Siting  near  Troop,  Tanas, "  Indian 
Corporation,  Austin,  TX,  March  1981. 

Lippa,  J.C.,  J.L.  Machin,  and  A.P.  Cover,  "Pralininary  Study  of  latar  Supply 
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for  the  SIC  Pilot  Plant,  Pert  Lamia,  Washington,"  Indian  Corporation,  Austin, 
TX.  Dae amber  1980. 

Cover,  A.P. ,  at  al. ,  "Baseline  Invireaaantal  Studies  and  Licensing  Activities 
for  a  Cement  Plant  and  Quarry  in  Comal  County,  Tessa,"  Indian  Corporation, 
Austin,  TX,  Kovnaber  1980. 

Griaahsw,  T.W. ,  at  al.,  "Preliminary  Ivaluatioa  of  the  Hydrologic  Impacts  of 
Utilising  the  Trapper  Mine  for  Disposal  of  Wastes  from  the  Craig  Station  Power 
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Ana tin,  IX,  May  1980. 
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Calhoun  County,  Arkansas:  Surface-Vater  Hydrology,"  Indian  Corporation, 
Austin,  TX,  March  1980. 
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froapact,  fanola  County,  Taxaa,  and  DaSoto  Pariah,  Louiaiana,”  Indian  Corpora¬ 
tion,  Anatin,  IX,  Fabruary  1979. 

ladian  Corporation  and  Oklahana  University  Staff,  "Inargy  fron  tha  Vest: 

Znpact  Analyaia  laport  foluna  XX,  Site-Specific  and  lagional  Inpact  Analyaaa," 
ladian  Corporation,  Anatin,  TX,  March  1979. 

Indian  Staff,  "An  Boviroanental  laport  for  tha  Caotbarnal  Dirac t  Utiliration 
Project  at  Vsvarro  Collage  and  tha  Havarro  County  Manorial  Hospital, 

Corsicana,  Texas,"  ladian  Corporation,  Austin,  TX,  May  1979. 

Machin,  J.L.,  "Analysis  of  laden  Daughter  and  ladiation  Problena  Associated 
with  tha  CAM  Conpany  Gyp sun  File,  Taxaa  City,  Taxaa,"  ladian  Corporation, 
Austin,  IX,  February  1979. 

Janas,  S.M.,  T.V.  Griashsv,  and  J.L.  Machin,  "Ivsluatioa  of  Factors  Affecting 
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Machin,  J.L.,  T.V.  Volterink,  and  8.1.  Janas,  "Evaluation  of  Factors  Affecting 
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Ossification  Facility,"  Indian  Corporation,  Austin,  TX,  July  1978. 

Griashsv,  T.V.,  J.L.  Ifechia,  T.V.  Volterink,  and  X.L.  Choffal,  "Surface-Vater 
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Crinahau,  T.V. ,  J.L.  Machin,  and  L.G.  Michel,  "An  Ivaluatiom  of  Factors 
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ties,  Austin,  TX,  IswWbar  1977. 
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Machin,  J.L.  and  T.  W.  Griashav,  "Zovastisation  of  Watar  Quality  Zapact*  la- 
latad  to  Davalopaant  of  tha  Horsapan  Craak  Baals.  Guilford  County.  Mortb 
Carolina."  Indian  Corporation.  Austin,  IX,  Octobar  1977. 

Holland,  W.F. ,  at  al. ,  "lavireanaatal  Zapact  Stataawnt  for  tha  Craanaboro 
Guilford  County.  Horth  Carolina,  201  Wastaoatar  Traataant  Syataa  (Draft  aad 
Final  IIS),"  Indian  Corporation,  Austin,  ZX,  Saptaabar  1977. 

Machia,  J.L.,  "An  1st last ion  of  lutriant  Sourcas  to  an  Zapouudaant:  Laka 
Livingston  on  tha  Trinity  tivar,  Tanas,"  Tanas  Vatar  Quality  Board,  Austin, 
TX,  Juna  1976. 
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EDUCATION: 


K«i«i  Geology,  Oliiimiity  of  I«ui  at  Austin,  1977. 
•*A.,  Geology,  University  of  Kinaasota,  1974. 


Staff  Coolofiat.  Indian  Corporation,  Austin,  TX,  1981-Preseat . 

la search  Scioatist  Assoc into  XZ,  Baroao  of  leoaeaic  Coo logy,  University  of 
Toxas  at  Aastia,  1979-1991. 

Technical  Research  Assistant,  American  Patrol eon  last i tat a,  1976-1979. 
lasaerch  Aasistaat,  laraas  of  Icenonic  Coo logy,  University  of  Tasaa  at  Aastia, 


losoarck  Assistant,  laraas  of  Icononic  Coo logy,  University  of  Tasas  at  Aastia, 
1976. 

Teaching  Assistant,  Dapartaaat  of  Geo logical  Sciaacaa,  Univarsity  of  Tasas  at 
Aastia,  1974-1976. 

rams  or  munci: 


As  a  staff  gaolagist  at  Indian,  Ms.  lichaaaa  kas  boon  iavolvad  in  a  variaty  of 
projacts  requiring  gao loti cal  asaosanaats.  Daring  tka  past  two  yaars  ska  has 
bod  aajor  involvement  is  an  ongoing  Bll-sponsored  prograa  to  avalaata  liaa- 
stonas  as  wat  scrakkors  in  flaa  gas  dasalfarisatioa  (FGD)  systans.  Ska  was 
task  laadar  for  tka  ekanieal  and  physical  analysis,  gao logical  survey  aad 
sanpliag,  aad  saksat  analysis  tasks,  lalaetad  1 ins s tons s  wars  described  in 
detail  on  aaeroecopic  aad  nicroscopie  scales  to  relate  niaeralogical  aad  tast- 
aral  variation  to  griadakility,  raactivity,  aad  other  parameters  of  signifi¬ 
cance  to  VCD  applicatieaa.  Ska  else  served  as  Project  Director  for  tka 
related  POD  tangent  Mapping  project. 


Daring  the  spring  aad  snmr  of  1993,  Ms.  lichaaaa  participated  in  an  DA- 
sponsorad  prograa  to  obtain  process  information  and  collect  wastewater  staples 
at  non ■ ferrous  natal s  processing  plants.  At  sack  of  tka  fear  plants  ska 
visited,  representative  staples  of  all  wastastraaas  that  arc  discharged  vara 
stapled,  split  into  anltiple  analytical  fractions,  preserved  as  appropriate, 
aad  skipped  to  Indian  and  other  laboratories  for  analysis,  la suiting  data  are 
being  need  to  assist  01  in  efflaaat  characterisation  aad  development  of 
guidelines  for  each  subject  industry. 

As  port  of  an  DA  legion  ?  laperfnad  study,  Ms.  lichaaaa  participated  in 


1st ion  sad 
locations  i 


DA  legion  ▼  laperfnad  study,  Ms.  tiehaeaa  psrt icipstad  in 
enpliag  efforts  ia  the  vicinity  of  sa  inactive  coal-tar  distil- 
4  preserving  facility  ia  It.  Unis  Park,  Mien seats,  tangling 
i  selected  sad  samples  warn  col lasted  to  determine  the  type  aad 
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vieh  tha  uncontrolled  rtluu 


contamination  of  a  shallow 
aquifer  aaaociated  with  an  active  weate  diapoaal  aite  in  Andover ,  Minnesota t 
wea  also  conducted  by  Ma.  Richmann.  In  addition,  vails  were  tested  to  deter** 
nine  local  hydraulic  conductivity  of  the  aquifer.  She  has  also  participated 
in  a  study  to  sample  and  test  soils  for  possible  PCS  contamination  associated 
with  a  former  industrial  site  in  Greenville,  Texas.  All  appropriate  safety 
precautions  were  observed  in  the  collection  of  potentially  contaminated  sear 
pies. 

Ms.  Richmann  has  participated  in  a  number  of  projects  evaluating  potential 
geological  constraints  to  proposed  lignite  uining  and  utilisation  facilities 
in  the  last  Texas  Lignite  Belt.  She  was  task  leader  for  the  topography,  geol¬ 
ogy,  and  soils  and  analysis  in  several  recently  completed  projects  in  the  east 
and  east-central  regions  of  tha  lignite  belt  and  also  participated  in  a  simi¬ 
lar  investigation  of  the  Sabine  Uplift  area.  These  studies,  conducted  for 
private  industrial  clients,  are  designed  to  identify  gross  geology-related 
conditions  that  could  seriously  impede  or  prohibit  development  at  pre-selected 
sites.  lecomnen list ions  arising  from  these  preliminary  studies  may  assist  in 
identification  of  alternative  or  preferred  sites  and  in  definition  of  future 
study  requirements.  Ms.  ticfaamua  has  also  completed  a  more  detailed  follow-up 
study  of  site-specific  geological  conditions  related  to  construction  of  a  lig¬ 
nite  gasification  facility  in  Bobertson  County,  Texas  for  one  of  these 
clients. 

In  a  project  conducted  for  the  Texas  Energy  and  natural  Resources  Advisory 
Council  (TXMRAC) ,  Ma.  Eichmaim  reviewed  and  suammriaed  available  geologic  data 
from  the  three  geothermal  resource  regions  of  Texas:  the  Gulf  Coast  geo- 
pressured-geothemsl ,  central  Texas  hydrothermal,  and  Trans-Pecos  hydrothermal 
provinces.  These  sunmaries  formed  the  data  base  from  which  she  and  other 
Indian  team  members  assessed  additional  research  seeds  and  recommended  pro¬ 
jects  for  mntAC  funding  considerations. 

In  a  recent  project,  Ma.  Ricbmann  participated  in  a  geothermal  resource 
assessment  of  a  lease  within  the  Coao  (California)  RGRA.  She  evaluated  test 
data  from  exploratory  wells  and  supporting  geological  literature  to  make  reconr 
mends t ions  on  sustained  economic  production  feasibility  and  additional  data 
needs. 

Ma.  Ricbmann  has  participated  in  three  certification  testing  rounds  adminis¬ 
tered  by  IPA/RTP  for  bulk  asbestos  identification.  The  BA-approved  method 
for  bulk  asbestos  identification  is  polarised  light  microscopy  (PLM) .  Radian 
has  a  perfect  record  of  asbestos  identification  in  this  program.  Ms*  Richmann 
has  analysed  bulk  samples  for  asbestos  for  a  number  of  school  districts  and 
other  private  clients. 


extent  of  ground-water  contamination  associated 
of  creosote  from  the  facility. 

Field  sampling  to  assess  potential  ground-water 


11/09/83 


A-2A 


Debra  L.  Richaana 


Ha.  Richness  has  baaa  involved  ia  the  development  of  data  eollactioa  instru¬ 
ments  for  Radian's  pareat  company,  Hartford  Steaa  Boiler  laauraaee  aad  Inspec¬ 
tion  Company  (HSB).  These  docnaeats  ara  desigaed  to  facilitate  evaluation  of 
underwriting  information  froa  clients  seeking  Environmental  Inpairasut  Liabil¬ 
ity  (EIL)  insurance. 

Prior  to  her  work  at  Indian,  Ha.  Richaana  was  involved  with  geopressured  geo¬ 
thermal  reservoir  quality  studies  at  the  Bureau  of  Economic  Geology.  Rer  work 
included  detailed  petrographic  and  geochaaical  investigation  of  Gulf  Coast 
Tertiary  sandstones  and  development  of  diagenetie  models  to  predict  deep 
secondary  reservoirs  suitable  for  geopressured  geotheraal  energy  production. 
Over  400  thin  sections  were  analysed  during  this  project.  Analytical  tech¬ 
niques  employed  in  these  studies  included  trsnsaitted  light  aicroscopy,  elec¬ 
tron  aicroprobe  analysis,  aad  scanning  electron  aicroscopy. 

As  a  Technical  Research  Assistant  vith  the  American  Petroleum  Institute,  Ms. 
Richaana' a  responsibilities  included  assembling  technical  data  and  preparing 
reports  ia  support  of  litigation  of  regulations  adversely  affecting  the  petro¬ 
leum  industry.  Major  areas  of  investigation  included  federal  regulations 
governing  petroleun  exploration  and  production  on  Public  Lands,  aad  EPA's  pro¬ 
posed  Criteria  and  Secondary  Standards  for  osoae  aad  nitrogen  oxides. 

While  working  towards  her  Master's  degree  in  Geology,  Ma.  Richmanu  taught  the 
laboratory  portion  of  courses  titled  Physical  Geology  (Geo  301)  and  Igneous 
Rocks  (Geo  416L)  at  the  Oniversity  of  Texas,  Departaeat  of  Geological  Sci¬ 
ences.  Geo  301  is  an  introductory  level  course  sad  Geo  416L  is  an  upper  divi¬ 
sion  course  in  which  rock  and  aineral  identification/classification  and  petro¬ 
graphic  techniques  are  taught. 

During  her  final  summer  in  residence  at  the  Oniversity  of  Texas,  Ms.  Richaana 
was  employed  as  a  Research  Assistant  for  the  Bureau  of  Economic  Geology.  She 
conducted  library  research  aad  compiled  data  for  the  Texas  Mineral  Resource 
Map  aad  Texas  Mineral  Atlas. 

The  major  emphasis  is  Ma.  Richmanu 1 s  undergraduate  aad  graduate  level  training 
wee  ia  igneous  aad  aataaorphic  petrology  aad  geochemistry.  Bar  Master's 
thesis  included  thin  section  analysis  aad  Ib-Sr  isotopic  age  detarainatioaa  of 
two  Precaabrian  gneisses  froa  the  Llano,  Texas  region, 

BONORABT  AMD  PROPESSIORAL  SOCIETIES: 

Phi  lappa  Phi,  Signs  Ganna  Epsilon,  American  Association  of  Petroleun  Geolo¬ 
gists,  Geological  Society  of  America. 
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PUBLICAT10MS  /REPORTS : 

Richmann,  D.L.,  E.W.  Lake,  and  J.C.  Tarry,  "flue  Gas  Dasulfurization  Chemistry 
Stadias:  Limestone  Griadability,  Voluaa  IX:  Crindability  Tasting, N  Draft 
final  Raport,  Radian  Corporation,  Austin,  TX,  May  1983. 

Riebaann,  D.L. ,  J.P.  Rossi,  and  E.B.  Rash in,  "flus  Gas  Dasulfurization  Chaa¬ 
iatry  Studios:  Liaastona  Crindability,  Voluaa  I:  FGD  Raagant  Mapping,"  Draft 
final  Raport,  Radian  Corporation,  Austin,  IX,  March  1983. 

Raisar,  W.R.  and  D.L.  Riebaann,  "Pradicting  Diaganatic  History  and  Reservoir 
Quality  in  tba  frio  formation  of  Brasoria  County,  Tanas  and  Plaasant  Bayou 
Tost  Walls,"  Procaadings  -  fifth  Onitad  Statas  Gulf  Coast  Caoprassurad- 
Gaotbarnal  Rnargy  Conf aranca ,  Baton  Rouga,  LA,  pp.  67-74,  1981. 

Daria,  R.J.,  M.f.  Conor ar,  R.C.  Kaanay,  M.L.  Parsonnat,  and  D.L.  Riebaann, 
"Tanas  Gaotharaal  RDAD  Program  Planning  Support  Document,"  Radian  Corporation, 
Auatin,  TX,  August  1981. 

Raisar,  W.R.,  R.  Magara,  R.L.  Millikan,  and  D.L.  Riebaann,  "Petrography,  Water- 
Rock  Interaction,  and  Caprock  Distribution  as  Potential  Indicators  of  Second¬ 
ary  Porosity  in  tba  frio  and  Vieksburg  formations  of  Tanas"  (abstract),  GSA 
South  Central  Section  Annual  Meeting,  San  Antonio,  TX,  1981. 

Raiser,  W.R.,  R.  Magara,  R.L.  Millikan,  R.L.,  and  D.L.  Riebaann,  "Sandstone 
Consolidation  III  Tear  End  Report  (1980),"  Geothermal  Energy,  D.S.  Department 
of  Energy,  DOE/ET/27111-2,  14  p.  ♦  figs.,  1981. 

Loucks,  R.6.,  D.L.  Riebaann,  R.L.  and  Millikan,  "factors  Controlling  Reservoir 
Quality  in  Tertiary  Sandstones  and  Their  Significance  to  Geopressured  Geo¬ 
thermal  Production:  Report  of  Investigations  Bo.  Ill,"  Bureau  of  Economic 
Geology,  University  of  Texas  at  Austin,  41  p.,  1981. 

Riebaann,  D.L.,  "Diagenesis  of  Vieksburg  Sandstones,  McAllen  Ranch  field, 
Hidalgo  County,  Texas"  (abstract):  South  Taxes  Geological  Society  Ravsletter, 
November  1980. 

Riebaann,  D.L.,  R.L.  Millikan,  R.G.  Loucks,  and  M.M.  Dodge,  "Mineralogy, 
Biogenesis,  and  Porosity  in  Vicksburg  Sandstones,  McAllen  Ranch  field,  Hidalgo 
County,  Texas,"  Transactions  of  the  Gulf  Coast  Association  of  Geological 
Societies,  v.  30,  p.  473-481,  1980. 

Loucks,  R.G.,  D.L.  Riebaann,  R.L.  and  Millikan,  "factors  Controlling  Porosity 
and  Permeability  of  Geopressured  frio  Sandstone  Reservoirs,  General  Crude 
Oil/Departmsnt  of  Energy  Pleasant  Bayou  Test  Wells,  Brasoria  County,  Texas," 
Proceeding  -  fourth  Onitad  Statas  Gulf  Coast  Geopressured-Geothermsl  Energy 
Conference:  Research  and  Development,  v.  1,  p.  46-82,  1980. 
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Garrison.  J.R.,  L.E.  Long,  D.L.  and  Richaann,  "Rb-Sr  and  K-Ar  Gao chronologic 
and  Isotopic  Studies.  Llano  Uplift,  Central  Texas,"  Contributions  to  Miner¬ 
alogy  and  Petrology,  v.  69,  p.  361-374,  1979. 

Richswnn,  D.L.  and  J.M.  King,  "Comments  on  Section  8.2:  Effects  of  Hitrogen 
Oxides  on  Vegetation"  in  EPA's  Draft  Mltroeen  Oxides  Criteria  Document,  API 
Staff  Report  subnit ted  to  EPA,  1979. 

Ricbnann,  D.L.  and  J.M.  King,  "A  Review  of  EPA's  Proposed  Secondary  MAAQS  for 
Osone,  Based  on  Effects  on  Vegetation,"  API  Staff  Report  sulxsitted  to  PCO/WO 
Steering  Conaittee,  1978. 

Riehawnn,  D.L.  and  J.M.  King,  "Relative  Osone  Sensitivity  of  the  15  Species/ 
Cultivars  Chosen  by  Larsen  and  Beck  to  Evaluate  Their  Foliar  Injury  Prediction 
Model:  Appendix  F"  in  fig— nr  I  fil  fUt  8Tir«  ItttBltWI  ttitiatt  Bttd 

flwhir  fln— i  Utitiaa* a  n  BtmmA  >OTiiid»i.tg  Item  Ait  OoitetT  SeL= 
tgk>  jttinal  iatn'int  Air  flmJi tr  ttutohi  flatted  tem  tomlatimi 

for  Photochemical  Oxidants . (Osone) .  KPA  Docket  Bo.  0AQP8  78-8,  1978. 

Everett,  A.G.,  L.R.  Smith,  D.L.  Ricbnann,  J.R.  and  Gill,  "Public  Lands  Proj¬ 
ect"  (Draft  Final  Report),  American  Petroleum  Institute,  Washington,  DC,  95 
p.  ♦  Appendices,  1977. 

Garrison,  J.R.,  L.E.  Long,  and  D.L.  Richmann,  "Mew  Geochronologic  and  Isotopic 
Studies,  Llano  Uplift,  Central  Texas"  (abstract),  GSA  Cordilleran  Section 
Annual  Meeting,  Tempo,  AZ,  1977. 

Richmann,  D.L.,  "Rb-Sr  Ages  of  the  Red  Mountain  and  Big  Branch  Gneisses,  Llano 
Uplift,  Central  Texas,"  M.A.  Thesis,  The  University  of  Texas  at  Austin,  51  p., 
1977. 
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PKANCXS  J.  SMITH 


EDUCATION: 

M.S.,  Sanitary  Engineering,  Massachusetts  Institute  of  Technology,  1954. 

I.S.,  Civil  Engineering,  University  of  Michigan,  1950. 

EXPEDIENCE: 

Program  Manager ,  laaaarch  aad  Englaoorlag  Oparatiooa,  Xadlan  Corporation, 
McLaan,  Virginia,  1981-Present. 

Saalor  Aaaoclaca,  Occupational  Haaleh  aad  Safety,  Envlronaantal  Englnaaring, 
A.T.  Kearney  Managaraant  Conaultanta,  Alexandria,  Virginia,  1980*1981. 

Acting  Chief  Envlronaantal  Planning,  Loglatlca  aad  Englnaaring,  Headquarters 
DSAP,  Washington,  D.C.,  1979*1980. 

Chief  Envlronaantal  Policy,  Loglatlca  and  Engineering,  Htadquartara  USAP, 
Washington,  D.C.,  1976*1979. 

Director  Envlronaantal  Protection,  Air  force  Systeas  Co— nd  (APSC>,  Andrews 
APB,  Maryland,  1972-1976. 

Chief  Bloenvlronaental  Engineering,  Haadquarters  Pacific  Air  force,  Htekea 
APB,  Hawaii,  1968*1972. 

Slallar  aaslgnaenta  at  Haadquarters  Alaskan  Air  Co— nd.  Headquarters  tactical 
Air  Command  end  at  Snbconaands  of  Strategic  Air  Coaaand,  1951*1968. 

Junior  Industrial  Haste  Engineer,  Ledarle  Division,  American  Cyanealde,  Pearl 
Klvmr,  Hew  York,  1950*1951. 

■XUVAMT  EXPEBIBHCE: 

Mr.  Smith  is  the  program  manager  for  the  Indian  Basle  Ordering  Agreement  (BOA) 
with  the  Air  Perce  Engineering  and  Services  Center  (AFESC).  Xt  Includes 
provision  of  a  broad  range  of  environmental  engineering  and  hasardous  waste 
management  services.  Ha  la  also  responsible  for  coordinating  Indian  marketing 
to  the  Department  of  Defense.  Among  the  areas  of  concern  are:  all  aspects  of 
the  environment,  occupational  aafeey  aad  health,  hasardous  wastes,  analytical 
services  and  robotics. 

■a  was  the  certified  industrial  hygienist  and  consultant  for  A.T.  Kearaoy 
Management  Consultants.  Za  addition  to  tha  routine  occupational  safety  aad 
haaleh  nativities  ha  specialised  la  the  Interpretation  of  tha  ETA  8CIA 
regulations.  Mb  coordinated  the  preparation  of  the  proposal  to  EM  which 
brought  laarnay  the  award  of  the  first  contract  to  provide  KCBA  technical 
assistance  to  EPA. 
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While  at  Kearney,  he  alao  participated  la  a  health  and  safety  evaluation  of 
cement  plants  that  sought  to  burn  chemical  wastes.  Be  co-authored  a  feael- 
bllity  study  on  "Aaaaaaaant  of  Waste  Fuel  dee  la  Ceaent  Kilns. "  In  the  aaaa 
area  of  concern,  he  prepared  e  Draft  Invlroaaeatal  Xapact  Stataaent  (OCXS)  on  ; 
-  the  burning  of  chemical  wastes  at  a  ceaent  kiln.  For  the  national  Highway 
Safety  Transportation  Agency,  ha  preparad  tbs  technical  port Iona  of  a  report 
on  the  testing  of  truck  tire  noise. 

Per  three  of  the  last  fear  years  in  hla  assignment  with  Headquarters  OSAF,  he  . 
was  responsible  for  air,  land  and  water  pollution  abatement  progress .  This 
included  prograaalag  an  average  of  f 19  million  per  year.  Alao  Included  were: 
the  lap lamentation  of  HCHA  hasardous  waata  aanagaaaot;  the  first  U8AJ  instal¬ 
lation  restoration  prograa  (equivalent  of  CZ&C1A -super fund) ;  management  of  17  . 
million  acres  of  natural  resources ;  and  the  XKFA  environmental  impact  analysis 
program. 

In  addition  to  these  activities,  ha  assumed  responsibility  for  one  year  for 
the  reat  of  Kavicoameatal  Planning.  This  included:  comprehensive  base  plan¬ 
ning;  the  Air  Installation  Compatibility  Use  Kona  (AICOZ)  plans  for  acquiring 
land  near  bases  with  high  melee  or  accident  potential;  and  development  of 
environmental  methodologies . 

At  the  Air  Force  Systems  Cemmaad  (AFSC),  Ik.  Smith  organised  an  office  to 
address  effects  of  the  Hem  Federal  environmental  laws  on  the  Hesaarch, 
Development  end  Acquisition  programs.  This  office,  which  reported  to  the  AFSC 
Chief  of  Staff  was  the  highest  level  environmental  activity  ever  established 
at  a  USAF  malar  commamd.  He  directed  almost  all  of  the  environmental  impact 
statements  (HIS)  issued  by  the  Air  Feres  in  this  period.  Aa  part  of  lap lamen¬ 
tation  of  the  Motional  Hmvirommemtal  Policy  Act,  Mr.  Smith  Implemented  a  com¬ 
puterised  system  far  ell  Research  ami  Development  projects,  programs,  and 
tasks,  tho  program  is  still  in  efface.  On  two  occasions ,  ha  was  aa  expert 
witness  far  the  Federal  geveranaet.  One  was  e  suit  over  the  health  bm sards 
associated  with  the  siting  of  maw  type  radar  stations  in  California  and 
Massachusetts.  The  other  pertained  to  tbs  environmental  impact  statement 
(HU)  far  eew  facilities  at  Colorado  Springs,  Colorado. 

Additionally,  ha  was  responsible  for  advising  on  the  industrial  hygiene  and 
environmental  needs  af  government  owned  contractor  operated  (COCO)  Industrial 
plants.  la  this  assignment  and  ell  that  follow,  a  part  of  each  mas  epeat  la 
conducting  health  and  emvirewnant  coop lie nee  inspections  and  audits  at 
military  installations. 

During  hla  assignment  to  the  Pacific  Air  Force,  Mr.  tnith  provided  environmen¬ 
tal  and  industrial  hygiene  guidance  to  OIAF  activities  to  Korea,  Japan, 

1b loan,  Vietnam,  Thailand,  Philippine  Islands,  fleam.  Trust  territories  and 
Hawaii.  This  included  the  traditional  Mesa  of  sanitary  engineering  (mater 
supply,  treatment  and  distribution;  waste  eellectiea,  treatment  end  disposal; 
end  poet  coatrol).  Xt  alee  included  mere  modern  problems,  such  as  toil 
equipment  calibration,  maintenance  and  use;  handling  of  Urge  volumes  of 
herbicides;  melee  control;  industrial  hygiene;  and  heat  end  cold  extremes ; 
decontamination  sad  qunaaatlna  of  mqmlpnmnt  to  prevent  introduction  of  foreign 
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fauna  or  flora  into  tha  0.3. A.  froa  Asia.  For  four  years,  Mr.  Salth  uaa  a 
oeaber  of  the  United  States  delegation  to  the  South  Cast  Asia  Treaty 
Organisation  (SEA TO)  Military  Goaaittee.  Be  represented  the  U.S.A.  with 
regard  to  public  health  engineering  policies.  Mr.  Saith  also  evaluated  OSAF 
civic,  action  prograas  to  provide  basic  aster  and  aaate  disposal  to  rural  Thai 
villages. 

The  earlier  OSAF  aaaignaents  in  various  coaaands  provided  envlronaantal  engl~ 
nearing  sad  industrial  hygiene  support  for  tha  ooabat  Air  Force .  Many  of  the 
previously  aantloned  activities  were  carried  out  as  well  as  support  for  the 
current  priority  preventive  aodicel  activities.  Soae  esaaples  of  the  latter 
would  bet  defense  against  accidantlal  relassa  or  deliver  end  use  of  chaaieal 
agents;  laproved  water  treatment  plant  operations;  lap roved  wastewater 
fadlitiee  and  operations;  conversion  of  duape  to  sanitary  fills;  substitution 
of  less  toxic  eaterials;  engineering  control  of  working  exposures. 

Mr.  Saith  worked  for  Aaarlcan  Cyanaalda  on  lap roving  the  industrial  wastewater 
treataent  of  the  flows  froa  penicillin  production. 

CBBTXFICATI01IS/KSGISTIATX0MS  AMD  FBOFSSSXOKAL  SOCZRZXg: 

Certified  Industrial  Hygienist  by  the  Aaarlcan  Board  of  Industrial  Hygiene, 
1971,  Mo.  690. 

Certified  Safety  Professional  by  tha  Board  of  Certified  Safety  Professionals 
of  the  tearless,  1972,  Mo.  2103. 

Registered  Professional  Baglnser,  State  of  Maseachasetta ,  1963,  Mo.  19021. 
mploaate,  Aaarlcan  Acadeay  of  Bavlronaental  Engineers. 

teerican  Industrial  Hygiene  Association  (Motional  and  Be 1 tlaore-Vashlagton ) . 
teericsn  Conference  of  Ooveraaant  Industrial  Hygienists. 

National  (and  Maryland)  Society  of  Professional  Engineers . 

Federal  Veter  Qualify  Association. 

Aaarlcan  Defense  Preparedness  Association. 

Air  Force  Association. 
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APPENDIX  B 

List  o£  Interviewees 

(Base  Personnel  and  Outside  Agency  Contacts) 


BASE  INTERVIEWEES 


Shop  Aff ilitation 


Oates  of  Tenure 


NDI,  Welding  &  Plating 

1972  - 

present 

Wheel  &  Tire  Repair, 

1955  - 

1984 

Chemical  Cleaning 

Wheel  &  Tire  repair 

1974  - 

present 

Flight  Line 

1950  - 

present 

Heavy  Equipment  Operator 

1949  - 

1984 

Base  Engineer 

1941  - 

1947 

Grounds  Foreman 

1962  - 

present 

Heavy  Equipment  Operator 

1958  - 

present 

Electrical  Shop 

1950  - 

1980 

Heavy  Equipment  Operator 

1953  - 

present 

Field  Maintenance 

1949  - 

1983 

Engineer 

1953  - 

1977 

Entomology 

1967  - 

present 

Planner 

1975  - 

present 

Instrument  Technician 

1957  - 

present 

Warehouse 

1960  - 

present 

Real  Property 

1949  - 

present 

DPDO 

1966  - 

present 

Personnel 

1977  - 

present 

Heavy  Equipment  Operator 

1946  - 

1977 

Landfill  Operator 

1950  - 

1973 

Fire  Department 

1980  - 

present 

Fire  Department 

1965  - 

present 

Fire  Department 

1970  - 

present 

OUTSIDE  AGENCY  CONTACT  ij* 


Name 

Affiliation/Location 

Linda  Wyatt 

TDH,  Lubbock 

Raymond  Mittel 

TDWR,  Lubbock 

Dr.  Francis  L.  Rose 

Texas  Tech,  Lubbock 

Wayne  Wyatt 

High  Plains  Water  Conservation 
District,  Lubbock 

Dr.  Reeves 

Texas  Tech,  Lubbock 

Robert  Ray 

TDH,  Austin 

Jim  Hlland 

EPA,  Dallas 

Donald  D.  Smith 


High  Plains  Water  Conservation 
District,  Lubbock 
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lit  of  Defense  (DOD)  bu  established  a  ooaprebensive 
prog ran  to  identify*  oraluti,  and  control  prablaM  associated  with  past 
disposal  practices  at  000  faeilitiaa.  On*  of  tba  aetlona  required  under 
this  pragma  is  tot 


"develop  and  naintaln  a  priority  liating  of 
taninatad  inataliationa  and  faeilitiaa  tor  rmtdlal 
action  hanad  on  potential  haaaxd  to  public  health* 
welfare*  and  anelrowaantal  iapneta."  (haferenoei 
•1-5*  11  Oaoeabar  1f«1). 


Accordingly*  the  united  Staten  Air  force  (USAP)  baa  nought  to  eatabliah 
a  ayatae  to  aat  prioritiee  tor  taking  further  eetlono  at  aitaa  based 
upon  infooMticn  gathered  during  the  haoorda  Search  phase  of  its 
Installation  heatocation  Prog  ran  (XSP) . 

The  first  aits  rating  nodal  wan  dews loped  in  June  1SS1  at  a  seating 
with  representatives  free  OSAT  Occupational  Srrrlrowaantal  Saalth 
Laboratory  (OOL)  *  Air  foroe  engineering  Sere  ices  Canter  (APHC) , 
lag  insuring -Science  (IS)  and  CB^M  Bill*  The  basis  tor  this  nodal  wan  a 
ays ten  developed  tor  SPA  by  JBS  Associates  of  McLean*  Virginia,  the  JIB 
nodal  wen  nodifisd  to  nest  Air  fores  needs. 

After  using  this  nodal  tor  <  nonths  at  over  24  Air  Pores  installs- 
tions*  certain  inadequacies  beeme  apparent.  Therefore*  on  January  2S 
and  27*  1SS2*  representatives  of  OBAP  OBBL*  APBSC*  various  najor  oon- 
i*  lag insuring  Soienoe*  end  CBjM  Bill  net  to  odd ram 
toe  result  of  tba  nesting  was  a  saw  sits  rating 
a  batter  picture  of  the  hasards  posed  by  sites  at  Air  foi 
toe  new  rating  andal  daaarihed  in  this  pcaaantation  in 
cnfnrraA  to  an  the  tossed  Annaamm  Bating  Methodology. 
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tea  furyoM  of  tlM  aita  ratio?  oodal  la  to  provide  a  relative 
ranking  of  aitaa  of  aaapaotaf  ooataolnation  froo  basardow*  aabetanoaa. 
this  aadel  will  aoaiat  tee  Air  voroa  la  setting  prioritiaa  ter  tellow-on 
aita  investigation?  oaf  eoafimatlon  work  tandar  ftutoa  XX  of  XV. 

tela  ratio?  ayatan  la  woof  only  aftar  it  baa  baao  dataminad  that 
(1)  potootial  for  oantaninetion  aw lata  (haaatdoua  wastaa  praaant  in 
auffielant  quantity) ,  aad  (2)  potootial  ter  ml? ration  aoiata.  l  aita 
can  bo  deleted  froo  aona  iteration  for  ratio?  on  oitbor  baaia. 


BncaxvtxQH  or  ndob. 

Lika  tho  otbar  haaardowa  waata  aita  rankio?  aoiola,  tba  O.t.  blr 
Poroa'a  aita  ratio?  ooiol  waoa  a  aoorio?  ayatan  to  rank  aitaa  tor 
priority  attontion.  twwar,  in  davoloping  tbia  oodal*  tba  dasigaora 
inoorporatod  aona  apaolal  faataroa  to  aoat  apaelflc  SOD  pro? ran  aaada. 

tea  nodal  aaoa  data  coadily  obtainad  dorla?  tea  baoord  Saarob 
portion  (Vbaaa  X)  of'  tba  XV.  doorio?  judgoanta  and  oonpwtatiena  ara 
aaaily  nado.  xn  aaaaaaln?  tea  basarda  at  a  given  aita*  tea  nodal 
develops  a  aoora  baa  ad  on  tba  noot  likaly  rootaa  of  oontanlnatlon  aad 
tba  worot  baaarda  at  tea  aita.  ditaa  am  given  low  aobma  only  if  team 
am  olaarly  no  baaarda  at  tba  aita.  tela  approach  naahaa  wall  with  tba 
policy  ter  evaluating  and  aattin?  raatrietiooa  on  anoaao  000  proparti aa. 

la  with  tba  provioua  nodal*  tbia  nodal  oooaidara  tear  aapoota  of 
tba  baaard  poaad  by  a  apaeifie  aita*  tea  poaalbla  moaptora  of  tba 
oontanlnatlon *  tea  waata  aad  lta  obaraetariatioa*  potential  pathway*  ter 
waata  oontanlnant  nig ration,  and  any  afterta  to  contain  tea  oontani- 
aanta.  Bate  of  thaaa  eatoforlaa  oontain*  a  nwtear  of  rating  faetora 
that  am  aaad  in  tea  overall  baaard  rating. 

tea  moaptora  oatagoty  rating  ia  oaicalatad  by  aoorio?  ante  factor, 
naltlplyin?  by  a  factor  weighting  nonet ant  and  adding  tea  weighted 
eoorae  to  obtain  a  total  category  acorn. 


The  pathways  category  rating  is  based  on  evidence  of  contasiinant 
Migration  or  an  evaluation  of  the  highest  potential  (worst  ease)  for 
contaminant  migration  along  one  of  three  pathways.  Xf  evidence  of 
contaminant  migration  exists ,  the  category  is  given  a  subsoots  of  90  to 
100  points.  Por  indirect  evidence*  SO  paints  are  assigned  and  for 
direct  evidence  100  paints  are  assigned.  Xf  no  evidence  is  found*  the 
highest  score  among  three  possible  routes  is  used,  these  routes  are 
surface  weter  migration*  flooding*  and  ground  water  migration.  Prmlue- 
tion  of  each  route  involves  factors  associated  with  the  particular  mi¬ 
gration  route,  the  three  pathways  are  evaluated  and  the  highest  score 
among  all  four  of  the  potential  scores  is  used. 

the  waste  characteristics  category  is  scored  in  three  steps. 

Mrst*  a  point  rating  is  assigned  based  an  an  assessment  of  the  waste 
quantity  and  the  hasard  (worst  ease)  associated  with  tbs  site,  the 
level  of  confidence  in  the  information  is  also  factored  into  the  as¬ 
sessment.  next,  the  seors  is  multiplied  by  a  smote  persistence  factor* 
sbiab  sets  to  redoes  tbs  score  if  the  wests  is  not  very  persistent, 
finally*  tbs  score  is  further  modified  by  the  physical  state  of  tbs 
waste.  Liquid  wastes  receive  the  nsslsne  seors*  while  scores  for 
sludges  and  solids  ere  reduced. 

the  scores  for  each  of  the  three  categories  ere  then  added  to¬ 
gether  and  normalised  to  e  maximal  possible  aeore  of  100.  Sue  tbs 
wests  masagsment  practice  category  is  scored.  Sites  at  which  there  is 
as  oontalnsant  ere  not  reduced  in  acorn.  Scores  for  sites  with  limited 
containment  can  be  reduced  by  5  percent,  xf  a  sits  is  contained  and 
wall  sen egad*  its  seors  can  ha  reduced  by  90  percent,  the  final  sits 
score  is  calculated  by  applying  the  waste  senega ant  practices  category 
factor  to  the  etm  of  the  snores  for  tbs  other  three  categories. 
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Waste  Characteristics 


TABLE  1 

hazard  assessment  rating  methodology  guidelines 


TABU  1  (Continued) 


1  (Continued) 

RATING  HETHOOOtOGY  GUIDELINES 


RATING  METHODOLOGY  GUIDELINES 
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appendix  d 


Supplemental  Environmental  Data 


a.  kAMOMATOAV  MUrOAMINO  ANALYIM 

.  r 


U'.^r  m.;-i 


s.  laboratory  performing  analysis 

/*T 

.  * 


4.  REQUESTOR  SAMPLE  RUMRER 


rsoo 


SAMPLE  COLLECTION  INFORMATION 


rnfon.'<rn 

■ 

on-site  analytical  results 


14.  AKSULTS  OF  OThKN  ON-MTK  *N*Ly|(I 


3  12  53  f.. 


ANALYSES  REQUESTED  AND  RESULTS 


A.  PRSMAR>fM||U(ING  WATER  STANOANOS  (40CFR  141 ) 


ATK) H 


aamamstca  JrorAcl  m  o/t. 


ARSENIC 


IIAMIUM 


CADMIUM 


CHROMIUM 


LA  AD 


MERCURY 


ATI  ON  CROUP 


TOTAL. 


H.IW1WB1 1 


SO  U  C/L  IRITMATE  AS  R 

M  U.ducUun  M«CJ»u4) 


1000  M  C/L 


ID.  fl  ti/L  I  M.IIOKIUL 


SO  M  O/L  I  TIIKIIIOITV 


so  M  o/L 


2  U  C/L 


10  A  C/L 


SO  A  C/L 


a.  OTHER  ANALYSES 


preservation  group  f 


PARAMETER  rOTtl  fia/l. 


COl’Ptl 


IKON 


preservation  group  g 


•Mfi/L 


SAIMXATtOM  acquest  ino  analysis 

MAT  N  08F1TAL  MSSE/SCPM 
RUM  Aft,  TX.  79499 


APPROVES  AY 


A  V 


*  I 


pOTARLI  »at*r  analysis 


*»*a  -  •  Jk&n 


i.  LABORATORY  RfcAYOAMINO  ANALYSIS 

C6/f±  11  1 


I  L  -  SAMRLI  COLL SCTION  INFORMATION 

1.  SITE  OEOCRlP T*ON 

|  _  W  e  (L 

t.  Mil  LOCATION  NO 

t.  FLOWRATE  AT  MTC 

000  M 
4AL/MIN 

M.  WEATHER  00041 

raBBEal 


Li  T  1 


M.  COULKCTION  OATE/PERIOD 


COMPLCTC0 


ON-SIT*  ANALYTICAL  rcsults 


It.  NAWt  or  COLWtCTONI  M,  RIIUtTI  OF  OTHKft  ON*MTC  ANACVHI 


H  7o\Ia,  £ 


IS.  IAMRUNU  TECHNIQUE 


A.  PRIMARY 


M  •/(. 


AMACrtCS  RCQUESTRD  AND  RESULT! 


a  WATER  STAM0AROS  (4$ CM  14 J> 


BARIUM 


CADMIUM 


CHROMIUM 


LEAD 


MERCURY 


[«etS7)3»l 


mu 

O/L 

isos  W 

Oil. 

is.  R 

O/L 

*•  M 

O/L 

*•  « 

O/L 

S  H 

O/L 

itrmi 


TURWMTY 


ftStUR 


(Mils  I  I  Unit 


IBZZDI 


ft.  OTHKft  ANALYSIS 


.ARMlTM 


I  CSC  I 


gliigymt  o 


MB/ik 


i  cm  8 


CAl.l-liN  A*  Ca 


iAGNLaiUM  -•  M 


POTASftUM 


I  RiU-A _ IM*  i 


OnOANfZATlON  MQwMTMM  ANALYSIS 


ij.7.\rrtT-' 

i  inrn  f — ■ 
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Indus C rial  Waste  Lake 


Sanpla:  10  fast  from  inlet  (soil  sanple}  surf sea)* 
Data  of  Saapling:  24  Mar  83 

Analysis  Results: 


Chroaian 

Baxsvalant  Chroatsa 


Mercury 


2 

loy.i 
<0.04 
192.8 
38 


Saepla;  5  feat  iron  pipe  and  1  foot  deep  (soil  sanple)* 
Data  of  Sanpla:  24  Mar  83 

Analysis  Results: 


faranater 

Bariua 

Cadadua 

Chroadua 

Haxavalent  Chroatui* 


Mercury 


45.7 

238.5 

<0.04 

350 

102 


apla:  30  feat  north  of  pipe  by  30  foot  straight  out  (soil  sanple) 
to  of  Sanpla:  24  Mar  83 


Analysis  Results: 


Paranetar 

Bariua 


Chroapun 


Stll 

u9To 

149.0 

709.0 

<0.04 

1048 

520 


*  Banplas  sure  taken  after  the  leke  eater  level  had 
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:•  -y^v*  •«-;  «*'***>$'  -  v*sm.3js  T*<f4«?s:i^VIW1r  ’  •k-S*l,)P*“B9!^*1  •WlWV** 


2.  LABORATORY  PERFORMING  ANAL 


1.  LAB  SAMPLE  NUMBER 


4.  REQUESTOR  SAMPLE  NO 


6  V  ^  \  ^  n  LoBBiF  »  J'  4  2’  i  -y- 


SAMPLE  COLLECTION  INFORMATION 


■Kill 


14.  RESULTS  OP  OTHER  ON*MTI  ANALYSES 


*  09  TO  ■ 


rrrmHggfTTOEitNBa  MHwmfflHfffggMBMi  i 


PARAMETER  I  total 


f&wrf&x 

PT^ncaiKKisai 


0II4S  101147 


MOH-WASLf  SATIS  AMAIW! 


2.  LABORATORY  RtRFORiMHO  ANALYttt 

C6//^  6  Ant  13  1505 


«.  WIQUMfOW  lAWWtl  WO 

<y^'iccci>' 


am:.'.  m;or 


&&P  Vt65.f>/Stf5 

W^/>f=4  T*  7<v»tt 


«.  HtQUCttOft  (AMPLC  NO 


G5J*' 


*1t± 


i.  LABOAATOAY  ACItrOrtMING  ANALYSIS 

01  AA,  US AT  OSHL 
Kelly  ATI,  TX  78241 


SAMPLE  COLLECTION  INFORMATION 


J.  «IT*  OCCRIRTION 

1650630000-00009/270  STP  OTUUMT  #1 


).  LA»  SAMPLE  MUM»E* 


A.  REQUESTOR  SAMPLE  NO 

15770055 


■fjBgCTMDfrKMmkH 


hia*MVuiii  pea it ^yzrorir.  l.i 


000  m 

O  AU/MIN 


It.  COLL  ACTION  OATI/ASRIOO 

24Au*77» 0800-2400 


ON-SITE  ANALYTICAL  Ml  bULTii 


1*.  MtUUTI  OP  OTHKR  ON*l(TC  AnALVUI 


IS.  A  AMP  LINO  TECHNIQUE  14s  PHONE  HUM8IR 

16  hr  ooap, dipped  froa  final  iff.  Vv  838-2663 


I  ipfj  n  'rii 


aoniterlag 


ANALYSES  REQUESTED  AND  RESULTS 


:  .'  f  i  i-:. 


1 

5.JJ  *0*-WA8UM*T*»  AMAkTM 

• 

4.  REQUESTOR  SAMPLE  MO 


4.  REQUESTOR  SAMPLE  MO 


2MT*  o.-.  1 13770057 


SAMPLE  COLLECTION  INFORMATION 


Mr11  MB1!  if  ?-Vi  *fi  ,?¥  r» 1 

Wicc^SZmM  LEHrviEsW  I 


ON-SITE  ANALYTICAL  RESULTS 


mfT/17  rsurj 


24.8°°.T 


19.  RESULTS  OP  OTHER  ON-SITE  ANALYSES 


IS.  SAMP  LINO  TECHNIQUE 

Grab  tapis  •  surf  so* 


14.  RHONE  NUMSIS 
836-2608 


ISRR^a^g^T—  rfffTTff—l 

mBBBmmaK5XBBBsmm\ 


rjrm.Tis.i-r'TT.r^u- 

rrrrrrrrmterrrp 


AmtONU—H 


ImmM  1 0061* 


ifzm&sma 
I  F®5*55SSH  (JSS 


4.  MSQUtSTOfl  |Aft»U  NO 

13770038 


SAMPLE  COLLECTION  INFORMATION 


r  rmuir-T 


16301)90000-00009/000  XUSUSTRIAL  VASTS. HIP  #4 


8.6  00094 

SAL /MIN 


T-TV'l  ill  <  HI'-ITU  f 


g| 


ON-SITE  ANALYTICAL  RESULTS 


25  0#®^° 


k  A  00  MO 
*»U  MC/L 


lb  COLL  ACTION  DATC/FCniOO 

0800-1600, 24Aug77 


IS.  IAMPLINO  TtCHNIQUl 

8  hr  coep, captured  at  outlet 


18.  REASON  708  SAMPLE  SU •MISSION  * 

n.oh  .  None,  Routine  local  policy  nonitoari 


ANALYSES  REQUESTED  AND  RESULTS 


It.  RCSUL  T8  OP  OTHI8  ON*tlT8  ANALYSES 


14.  PHONE  NUW8K8 

A/V  838-2606 


t.  ORGANIZATION  REQUESTING’ ANALYSIS 

Mmgmtu,  man  mvics 


nVZBONBR All  HEALTH 
Beeea/i 

■eeeeAfl.TX  78689 


nW?.1 


s  - ..  .. .  -vi&av  ; 

•:  v  ■-  '  i?,,  All* 


**'*•  --  . "Winn-i 


2.  laboratory  pkrformino  analysis 

BL,4A,  .ySAFmQZBL*,.. 


».  LA*  SAMPLE  NUMBER 


4*  REQUEST OR  CAMPUS  MO 


Kelly  APB  ,  TI  7B241 


SAMPLE  COLLECTION  INFORMATION  ' 


.  tl  TI  DESCRIPTION 

16504950000-00009/000  INDUSTRIAL  VASTS  0f#5 


<27^73-"  I  13770039 


T&47 


■EEsfOBSU 


:»v  ,.r\4  >ai  ■ 


Vo  flow  won 

CAUMIN 


It.  COLLECTION  OATt/NIWOO 

24  Au*77 1  0600*1600 


m 


OM-SITK  ANALYTIC  AL  RESULT* 


CULTS  OP  OTHER  ON-SIT*  ANAL  V CCS 


IS,  SAM^LINO  TECHNIQUE 

8  hr  coap.t  dipped  from  surface 


isTrcason  ron  sai^lc  iuimiimom 

nrors.  Mon*.  Boutin*  local  policy  aoni 


analyses  requested  and  results 


3i  '/  55  :.:r 


panamktkb  I  total!  m«/l 


Chemical  Oxy*«n 
Demand 


Total  Organic 
CARBON  aa  C 


<aSll 


SSIHsl 


PRESERVATION  OROUP  C 


S»]| 

Bmmma 


!  ••  It  I  00*15 


0042* 


l^MWSsgl 


umtsmu 


PARAMETER 


ARSENIC  Ioi00o|oi002 


BARIUM  lOIOOS  (01007 


CADMIUM 

0102$ 

chromium 

01050 

CHROMIUM 

HmvBmI 

■ 

E 

COPPER 

IRON 

01046 

!  LEAD 

01049 

010 96 4 

ms.\ 


m 


MERCURY  |7t*90  71900 


NICXEL  (oiOSS  (oiO*7 


SELENIUM  |ott4S 


Silver 


PARrAMETER 


CHLORIDE 


COLOR 


FLUORIDE 


04*4* 


MSN 


turbidity  I  ooct* 


SURFACTANT* 


U  m 


trrm 

CYANIDE  1 

GznsizaB 

[  00753 

CALCIUM 

••  C» 


OOf  IS  100916 


00921 


POTASKUM  1 009  55 


•ROUP  J 


I.  URBANIZATION  REQUEST 


•v.  -A?-A,r 


.  .  t  -■  V  -Ht -■  -ft***  -’P’-A,  •  «*r’-  •  r,- 


(  £*&*/&■ 


E.P.  TOXICITY  ANALYSIS 

Texas  Department  of  Health 
BUREAU  OF  SOLID  WASTE  MANAGEMENT 
Austin,  Texas 

SAMPLE  DESCRIPTION: 

TDH  Region  No.  XL  County  *£>1/  hnOC, 
Site  Name  //' Av.3 

TON  Permit/ Registration  No.  fo  &GO  T 

Sample  No.  ai  Seal  No. _ 

Qsurface  Hater  Sample  ORQMonltor  Hell  No.. 
Conments/Waralngs 


DATES:  Sample  Collected. 
Laboratory  Received: 
Laboratory  Reported: 


L  N  *1  1 


-  P///d  ‘ 

W  (Begin) 

I  certify  these  samples  were 
collected  end  seeled  by  me  at 
_ : _  .hi.  on  /  /  end  re¬ 
mains  d*Tn  my  custody  until  trans 
ferred  to  ... 

at  .w.  on  It.  tin* 


(Signature) 

I  certify  these  _  samples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

_ ^  _ a 

:  .m.  on  /  /  . 


IH 


gnature 


I  certify  these  _  samples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 


LABORATORY  ANALYSES 

I.  heavy  Metals 

II.  Pesticides 

Arsenic . 

Vt.Q  l  *o/L  Endrln.... 

Cadslum. 

Chromium 


StlMlUN 


r«r#i 


I  certify  theee  samples  wore  continuously  In  m f  « 
abovo  mtllmks  aompletlM  of  laboratory  aoolyoos 


custody  from  the  tin  of  recipt^lsfed 


ttmt 

■.#**** 


E.P.  TOXICITY  ANALYSIS  • 

Texas  Department  of  Health 
BUREAU  OF  SOLID  WASTE  MANAGEMENT 
Austin,  Texas 


SAMPLE  DESCRIPTION: 

TDH  Region  No.*  County  jLu  b  bocA 

Site  Name_  ZeOsk  d£B  . 

TDH  Permit/Registration  NoV^  *  6o2.no ^ 

Staple  No.  7  Cs  Seal  No.^I _ _ 

Qsurface  Water  Sample  ORQMonltor  Well  No. 
Comnents/Warnlngs 


I  certify  these  samples  were 
collected  an'd  seeled  by  me  et 

_ : _  .m.  on  /  /  •  end  re 

malnedTn  my 'custody  until  trens 
ferred  to 


(Signature) 

I  certify  these  samples  were 
continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 


DATES:  Sample  Collected. 

Laboratory  Received: _ 

Laboratory  Reported  :AU‘ 
TDH/BSUM  Received:  ^ 


gnature 

1  certify  these  _  samples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 


gnature 


I.  Heavy  Metals 


Arsenic. 


Barium. 


Cadnlum. 


Chromium. 


Mercury. 


Selenium. 


Silver. 


LABORATORY  ANALYSES 

lINJestIcldes 


nw/L 


LABORATORY  NUMBER: 

£  S  3 


Methoxyehlor.  — 


T ox a phene. 


2,4-0. 


2,4,5-TP  SI 1 vex. 


in 

°  •*“* 

ft  % 


E.F.  TOXICITY  ANALYSIS® 

Texas  Department  of  Health 
BUREAU  OF  SOUO  WASTE  MANAGEMENT 
Austin,  Texas 


SAMPLE  DESCRIPTION:  j 

TDH  Region  No,  A  Countv 

s*t®  Name _ \  fi/r& _ 

TDH  Penal  t/Regl  strati  on  No. _ 6 

Staple  No.  oC  Seal  No. _ 

Qsurface  Hater  Sanple  ORQMonltor  Hell  No. _ 

Cawents/Haml  ngs  _ 

£  /«c/fC .  'yrm2-  ka  ke.  haJAzL 


auweuummm 


a 


l  ^  (Begin) 

I  certify  these  samples  Mere 
collected  and  sealed  by  me  at 
;  .m.  on  /  /  and  /re¬ 

nal  ned~Tn  my  custody  untlltrans- 
ferrad  to  *f*  r‘ 

at _ • _ 

—  — •TP-*  '  * 


(Signature) 


I  certify  these  samples  ware 
continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

at 


.m.  on 


7~T 


(Signature) 


DATES:  Sample  Collected 

Laboratory  Received:  /r>  -  a  -  8-3  j  V3 Z&2 

Laboratory  Reported:-  Aim  9  9  WA? _ '  - 

TUH/BSW  Received:  £JJQ  J  J  ]e,g3 - - 


I  certify  these  _  samples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

.  at 

:  .m.  on  II. 


X 


(Signature) 


LABORATORY  ANALYSES 


I  certify  these  samples  were  continuously  In  my  ewe 
it Ion  of  laboratory  analyses  on 


from  the  time  of  receipt  listed 


AUG  3 11983 

et  fw#  *  («•!, 


X- 


E.P.  TOXICITY  ANALYSIS 


Texas  Department  of  Health 
BUREAU  OF  SOLID  WASTE  MANAGEMENT 
Austin,  Texas 


SAMPLE  DESCRIPTION: 

TOH  Region  No.  %  County  Lo^hac.k 

Site  Name  f\F B  \ _ 

TDH  Permit/Registration  No.  „  UtZooS0 

Sample  No.  (  Seal  No. _ 

Qsurface  Water  Sample  ORQMonitor  Well  No._ 
Comnents/Wamings _ 

UlsjJL  2jl  mpte  -ft  em  jl a  Is.  £  Isl  ^ 


^  2 

U  (Begin) 

I  certify  these  samples  were 
collected  and  sealed  by  me  at 
_ : _ .m.  on  /  /  and  re¬ 
mained  In  my  custody  until  trans¬ 
ferred  to _ - 

at  .m.  on  7  71 


(Signature) 


I  certify  these _ samples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

at 

:  .m.  on  7  /  . 


X 


(Signature) 


DATES:  Sample  Collected_ 
Laboratory  Received: _ 


83 


6  -  3  -  8*3 


Laboratory  Reported 
TDH/BSWM  Received: 


I  certify  these  _  samples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

at 

:  .m.  on  /  /  '. 


Signature) 


^  LABORATORY  ANALYSES 


Heavy  Metals 

II.  PestH^hes 

Arsenic . 

■  <  O  .  to  f  mq/L 

mg/L 

Barium . 

/ .  a.  mq/L 

Lindane..... /S*,.... 

mg/L 

Cadtailum . 

*■  o.  n  1  mq/L 

Methoxychl  or. . . . 

mg/L 

Chromium. . . . >, 

0,0*4  mg/L 

Toxaobene . 

mg/L 

Lead . 

_  n  .  2k  4  mq/L 

2 .4-0 .  N 

w  mg/L 

Mercury . . 

<•  O .  n  r»  n&jm/l 

2.4.5-TP  S1 1  vex .  ,  . 

Selenium . 

*0,00#  mq/L 

t 

\ 

Silver . 

>  ■0,  0 1  mg/L 

• 

LABORATORY  NUMBER: 

<g"33- A+8 


\ 


I  cart I f y  theta  samplas  ware  continuously  In  my  custody  from  the  time  of  receipt  Hated 
above  untfUthe  completion  of  laboratory  analysts  on  «?7  »/ys. 

«  u)  • .  SEP  131383 

— MjXSMr  *******  u.pho.1 


D-2A 


t 


<s  \: 


E.P.  TOXICITY  ANALYSIS 

Texas  Department  of  Health 
BUREAU  OF  SOL  10  WASTE  MANAGEMENT 
Austin,  Texas 


SAMPLE  DESCRIPTION: 

TON  Region  No.  0/  County  Lukhec. k 
Site  Name  flFB  *•: _ 


TDH  Pennlt/Reglstratlon  No.  .  (o2  POi? 
Sample  No.  t _ Seal  No. _ 


Qsurface  Water  Sample  OROMonltor  Well  No._ 
Comnents/Wamings _ 


S£iL  Samp/t  -'fr  ortf  /r 7  jejL  <T/,/r/i_ 


OATES:  Sample  Collected_ 
Laboratory  Received: _ 


6-1-9  3 


m  /?<£-<£  S&/V  JZ, 

(Begin) 

I  certify  these  samples  were 
collected  and  sealed  by  me  at 
_ : _ .m.  on  _ /  /  and  re¬ 
mained  In  my  custody  until  trans¬ 
ferred  to  ^ 

at  .«.  on  /  /tmZH 


6  -  3  -  S’ 3 


4^  A  3 


Laboratory  Reported  q  $  fljfi 
TDH/BSWM  Received: _ 


SEP  08 1383 


(Signature] 

I  certify  these  _ samples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

at 


•  Rle  on 


TT 


(Signature) 

I  certify  these  _ samples  were 

continuously  in  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 
_ _ _ .  at 


(Signature) 


LABORATORY  ANALYSES  wrv 


I.  Heavy  Metals 


Arsenic .  ■  <  O  .  jQ-i- 

Barium .  / .  as  mg/L 

Cadmium .  <■  n.  n  I  mg/L 

Chromium. ...... n .  n  *4  mg/L 

Lead .  n  .*4 _ mg/L 

Mercury .  <  O  .  n  n  Q^-*g/L 

Selenium .  *  O.  mg/L 

Silver .  «•  o .  o  I  »g/L 


LABORATORY  NUMBER: 


II.  Pestw^des 

Endrln.  .......  mg/L 

Lindane. . . . .  . . . . _ _  ®9/L 

Methoxychlor. . .  .  ?\, _ _ *9/L 

Toxaphene .  V _ "D/L 

2 ,4-0 .  \  —  *9/L 

2,4,5-TP  S1 1  vex . . V.  mg/L 


\ 

A 


I  certify  these  samples  were  continuously  In  my  custodl  from  the  tk 
above  until#  the  completive,  of  laboratory  analyses  on  3JZ/SJ* 


until*  the  completive,  of  laboi 


of  recoipt  llstod 

SEP  131983 

cc  PHR.X 
Ut*l 


0-25 


.  <***$*$ 


E.P. 


TOXICITY  ANALYSI 


Texas  Department  of  Health 
BUREAU  OF  SOLID  WASTE  MANAGEMENT 
Austin,  Texas 


SAMPLE  DESCRIPTION: 

TDH  Region  No.  ol  County  hu  h  bock. 

Site  Name  ir  gg.Sg~  /9ft3 _ 

TDH  Permit/Registration  No.  _ 

Sample  No.  3  Seal  No. _ 

Qsurface  Water  Sample  OPQMonltor  Well  No. _ 

Comments /Warnings _ _ 

_6<9/7  Somp/e  -from 
rtticsL  _ 


pr/A?  Z 

(Begin) 

I  certify  these  samples  were 
collected  and  sealed  by  me  at 
??-  : _ .m.  on  _ / _ / _ and  re¬ 

mained  in  my  custody  until  trans¬ 
ferred  to 

at  _ : _  .m.  on  /  / 

X  _ 

(Signature) 

I  certify  these  samples  were 
continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

_ _ at 

:  .m.  on  /  7  ! 


X _ _ _ 

(Signature) 


DATES:  Sample  Collected  ^  /l/jjf  -3 _ 

Laboratory  Received: _ 6?/ 3  /&3 _ *%/?*/ go. 

Laboratory  Reported:  SEP  0  9  1983 

TDH/BSWM  Received: _ •  .r  '•  I^CO 


I  certify  these  _  samples  were 

continuously  in  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

_ _ _ _  at 

:  .m.  on  /  /  . 


X  _ 

(Signature) 


LABORATORY  ANALYSES 


Heavy  Metals 

Arsenic.... ... 

Barium . 

mg/L 

II.  Pesticides 

Endrln . 

...  /  O.  OOO  i 

mg/L 

mg/L 

Lindane . 

...  ^  O  non  n  3  mg/L 

Cadmium . . 

_  mg/L 

Methoxychlor . 

...  o.o  oO'Jr 

_  mg/L 

Chromium . 

.  o  .  n» 

_  mg/L 

Toxaphene . 

...  <  o.  o<&- 

mg/L 

Lead . 

. <l  r>  .  r>  ** 

mo/L 

2,4-0 . 

...  4.  o.  o  2 

mg/L 

Mercury . . 

2,4,5-TP  SI 1 vex.. 

...  <c.oo£ 

.mg/L 

Selenium . . 

.mg/L 

* 

s<lv«r .  o.o  mg/L 

LABORATORY  NUMBER: 


■£L 


/#  a 

e  $  S 


£S  3 -otsrs 


1 


SPECIAL  SAMPLES:  ORGANICS  &  OTHERS 

Texas  Department  of  Health 
BUREAU  OF  SOLID  WASTE  MANAGEMENT 
Austin,  Texas 

SAMPLE  DESCRIPTION: 

TDH  Region  No.  2,  County  /jv  lb  /)/) 
Site  Name  /? .  F".  73. 

TDH  Permit/Reglstratlon  No.  6J-O0. 
Sample  No.  7  C*  Seal  No. _ 


1  i 

JO  »'j 

Conments/Warnlngs 

DATES:  Sample  Collected^ 

Laboratory  Received: _ 

Laboratory  Reported^®? 
TDH/BSWM  Received: 


zJcz&A- 

'3  -k  3 


Analysis  Required: 

I  1  Priority  Pollutants  GC-MS 

Sample/  1  full  quart/ Liter  in  glaaa  with 
teflon  or  aluminum  lid  liner. 


LABORATORY  ANALYSES 


^  (Begin) 

I  certify  these  samples  were 
collected  end  seeled  by  me  at 

_ : _  .m.  on _ /  / _ end  re- 

malned*Tn  my  custo37  until  trans 
ferred  to  1 

at  .m.  on  /  /  . 


(Signature) 

I  certify  these  _ samples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 


gneture 

I  certify  these _ samples  were 

continuously  In  my  custody  ~*~ 
from  the  time  of  receipt  listed 
above  until  transferred  to 

_ at 

:  .m.  on  7  7  . 


E5  Otu  SLUDGE"  . 

Volatile  Organics  (or  TOX) 


v  x-  «c~* 


-f  b. 


<  to 


3  - 
5  8  g 
|  fe  a 

ISm* 


LABORATORY  NUMBER: 


=  £-S3-<2Jy 


is»  r 
to  S3 


,-am.v 


-ft) 


SPECIAL  SAMPLES:  ORGANICS  &  OTHERS 

Texas  Department  of  Health 
*  BUREAU  OF  SOLID  WASTE  MANAGEMENT 
Austin,  Texas 

SAMPLE  DESCRIPTION: 

TDH  Region  No.  £  County  4—0/3  i 
Site  Name  /? £ 

TDH  Permlt/Reglstratlon  No. _ 

Sample  No.  Seal  No. 


Comments/Wamings 


(Begin) 

I  certify  these  samples  were 
collected  and  sealed  by  me  at 

;  .m.  on  _ /  / _ and  re- 

malned”Tn  my  custody*  until  trans¬ 
ferred  to  ___ ________ ________ 

at  s  .m.  on  T  V  . 


(Signature) • 

I  certify  these _ samples  were 

continuously  in  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 
^ _____  at 
:  .m.  on  /  /  . 


DATES:  Sample  Collected, 
Laboratory  Received: 
Laboratory  Reported: 
TDH/BSWM  Received: 


6>/Zr. 


Analysis  Required: 

|  1  Priority  Pollutants  GC-MS 

Samples  1  full  quart/ Liter  In  glass  with 
teflon  or  aluminum  lid  liner. 


LABORATORY  ANALYSES 


gnature 

I  certify  these  _  samples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 


nature 


ialyses 

|  |  Volatile  Organics  (or  TOX) 


and  teflon  *e. 


Cent  r'-tl'H*  fjtfjf-re  c.m.-*-i»#  »••  »  «  -A- 

O-Y^oP  O  i-n  mf*- 1  <->-»»  4  »t“  ^  f-ref  /jr/v* 

'i 


<•> 

gj  £ 


*  St; 


imOMTMY  WMl  £T  5  3  ~  <5* 


■  CO- 

V* 

=  x 

> 

&  c 


I  certify  these  samples  were  continuously  In  my  custody  from  the  time  of  receipt  listed  \ 
above  until  the  completion  of  laboratory  analyses  on  JJ.. 


-a***«)WATEIj  ANALYSIS  R®EST:‘.  Part. II 

Texas  Department,  of  Health  >.*,  i  } 

BUREAU  OF  SOLI 6* WASTE  MANAGEMENT^  •  ■”*  ’  :•* 

Austin,  Texas  _  £  ^ 


SAMPLE  DESCRIPTION 
TDH  Region  No 
Site  Name 

TDH  Pennlt/Regl  station  No. 
Sample  No.  S W 


.W  (Begin) 

.'I  certify  these  samples  were 
collected  and  sealed  by  me  at 

on  k  If  fg%  and  re- 
.malned In  my  custody  until  trans¬ 
ferred  to  ZAM.'J. jb 


at  _  .m.  on  o  Tz  /iS  ~ 


Seel  No. 


□surface  Water  Sample  OR  □Monitor  Well  No._ 
Comments/Waminos  T)jsrjJditZ*S-  ESLStL 
- QL.tr/JMi7S* _ 5&'te/LTQ/Z*.  . 


(Signature) 

l 

I  certify  these  _____  samples  were 
continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

at 


.m.  on 


TT 


(Signature) 


DATES:  Sample  Collected:_  — 4r.ZT.ft3 
Laboratory  Received:  l,.l  ?.  1 ^  ? 
Laboratory  Reported:  ^  ^ 

TDH/BSWM  Received: _ 


I  certify  these  _  samples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

at 


•  Hie  Off 


TT 


(Signature) 


HOTS:  Specify  analysis  required 


2 Heavy  Metals 

Sample  Required:  1  full  quart/ titer  in 
plastic  with  S  ml 
Hitric  Acid  added 


LABORATORY  ANALYSIS  RESULTS 
□Pesticides 

Sample  Required:  1  full  quert/titer 

in  glass  with  teflon/ 
Aluminum  lid  liner 


Arsenic . ^OuCLL 

*aHu« . . 

. . QjJas 

Chromlua .  /. 

Copper .  .  JUJ-- 

Iron .  n.4.tf 

L««<* .  Q.l* 

Manganese . QuQm 


,  mg/L 
,«g/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 


End 

Lindane  r>i 
MethoxychlorTT^ 
Toxaphene. 

2,4-0. 

2,4,5-TP, 

Other 


Mercury . . «  QxaaUV-  mg/L 

. . ZSuSadLl  mg/L 

Silver . . *J2jJL2L—  «9/L 

Z1"« . - -  _ g,aQ,  «g/L 

wwr fc.  .  -  -  —  Ox  tO 

LABORATORY  NUM8ERTTTT - - - 


i Sluehz 


n  - 

*  s 

8  £  S 


■s* 


§ 


Q 

2 

*» 


’SPECIAL  SAMPLES:  ORGANICS  &  OTHERS 

Texas  Department  of  Health 
BUREAU  OF  SOLID  WASTE  MANAGEMENT 
Austin,  Texas 

SAMPLE  DESCRIPTION: 

TDH  Region  No.  County  Lu6iact<^ 

Site  Name _  ffears£-  AFE - 

TDH  Permit/Reglstration  No.  b2.0o*r~ 

Sample  No.  &  Seal  No. _ 

® Surface  Water  Sample  OR0Monitor  Well  No._ 
Comments/Wamings  La***  Sam*uT~ _ 


• 

(Begin) 

I  certify  these  samples  were 
collected  and  sealed  by  me  at 
/  :Ji)  P . m.  on  &  /2 /&$  end  re- 
malnedTn  my  custociy’  until  trans¬ 
ferred  to  ~T/]At  1-/9 A  _ 


.m.  on 


(Signature) 

I  certify  these _ samples  were 

continuously  tn  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 


DATES:  Sample  Collected  (■> -2-  “fcl 

Laboratory  Received: . . 

Laboratory  Reported:  JUN  1  6  1983 

TDH/BSWM  Received: _ 


JUN1  7  1983 


gnature 

I  certify  these  _ samples  were 

continuously  in  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

_  _ _  at 

:  .m.  on  7  7  . 


[Signature) 


Analysis  Required: 

|  j  Priority  Pollutants  GC-MS 

Samples  1  full  quart/ Liter  in  glass  with 
teflon  or  aluminum  lid  liner. 


LABORATORY  ANALYSES 


jS3  Volatile  Organics  (or  TOX) 

Samples  2  full  40ml  vials  with  special  cap 
and  teflon  septum. 


*  rhyt* 'I*  taehe  i?  *  H  <<  *  /  U 


LABORATORY  NUMBER:  £$3-<£SO 


5  8  I 

?  fe  a 


&  * 
*  x 

z  I 


I  certify  those  samples  were  continuously  In  my  custody  from  the  time  of  rocolpt  llstod 
above  until  the  completion  of  laboratory  analyses  on  _/_/_< 


‘SPECIAL  SAMPLES :  ORGAN  I Cb  &  OTHERS 

Texas  Department  of  Health 
BUREAU  OF  SOLID  WASTE  MANAGEMENT 
Austin,  Texas 


SAMPLE  DESCRIPTION: 

TDH  Region  No.  £)  County  Z  /v^ocA, 

Site  Name  - 

TDH  Permit/Registration  No.  62 .Oof"  _ 

Sample  No.  7  Seal  No._ _ _ 

®  Surf  ace  Water  Sample  0R(Z)Mon1tor  Well  No. 
Comments/Wamings _ SA*pt-*r 


Cy  i.o  it 


OATES:  Sample  Collected 

Laboratory  Received:^ _ 

Laboratory  Reported:  Jll 
TDH/BSWM  Received: _ 


JW1  7 


^  V/z. 

(Begin) 

I  certify  these  samples  were 
collected  and  sealed  by  me  at 
(_J20  ^.m.  on  £/*  yigj.  r«“ 
malned”Tn  my  custoUy"  until  trans 

ferred  to  Tfih~  LO£  - 

at  .m.  on  6/3  /St. 


(Signature) 

I  certify  these  _  samples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 


gnature 

I  certify  these  _  samples  were 

continuously  in  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

at 


:  .m.  on  /  /  . 


(Signature) 


Analysis  Required: 

|  |  Priority  Pollutants  GC-MS 

Sample:  1  full  quart/ Liter  In  glass  with 
teflon  or  aluminum  lid  liner . 


LABORATORY  ANALYSES 


p<J  Volatile  Organics  (or  TOX) 

Sample:  2  full  40ml  vials  with  apecleJ  cap 
and  teflon  septum. 


t  J-v.  ,1*  -*  -  rJd-Nr.:  ^ 


LABORATORY  NUMBER: 


I  s  2 

I  -  § 

*  *  $ 
8  ea  & 

i  7  > 

I  *  § 


I  certify  these  samples  were  continuously  in  my  euesedy  from  the  time  ef  ncatpt  listed 
chews  entit  the  completion  ef  leheretery  analyses  m  — • 


>•» 


SPECIAL  SAMPLES:  ORGANICS  &  OTHERS 


9 1 


Texas  Department  of  Health 
BUREAU  OF  SOUO  WASTE  MANAGEMENT 
Austin,  Texas 


SAMPLE  DESCRIPTION: 

TDH  Region  No.  &  County  Lu&£oc.K — 

Site  Name_  Reese-  AfzR - 

TDH  Perralt/Reglstratlon  No.  DO$~ 

Sample  No.  (& _ Seal  No. _ _ 

(XlSurface  Hater  Sample  ORQHonitor  Hell  No. _ 

Comments/Wamings _ 

SleTityi*A>sr  CHumra*  S(/Sfe.cr£&\ 


l  fine-  /ail.*  t  _ 

OATES:  Sample  Collected _  kziiM _ 

Laboratory  Received:  .  .  ,  _ 

Laboratory  Reported :.)11N  1  6  1983 _ 

TOH/BSHM  Received: _  1  »» 


£  (Begin) 

I  certify  these  samples  we?e 
collected  and  sealed  by  me  at 
Jli  :0O  P.m.  on  6  tX/ttt  and  re- 
malnesfTn  my  custody^  until  trans 


f  erred  to 

at  _ : _ _ .m.  on  O’  / J  fS3 . 


(Signature) 


I  certify  these  _  samples  were 

continuously  in  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

a 

:  .m.  on  /  /  . 


(Signature) 

I  certify  these  _ samples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

_ .  _  at 

:  .m.  on  /  /  .  ™ 


(Signature) 


Analysis  Required: 

|  1  Priority  Pollutants  GC-MS 


LABORATORY  ANALYSES 

-i  _ _ 

f^.  Volatile  Organics  (or  TOX) 


Sample:  1  full  quart/Liter  in  glass  with 
teflon  or  aluminum  lid  liner. 


Sample :  2  full  40ml  vials  with  special  cap 
and  teflon  septum. 


C-C/flii  ^ 

A^-c 7 h.y /.  /;7 Ay/.  -r  Z 

/,  /,  /  -  T-r  i  (  U I  eTU  a--**  *■  ~ 

TcJ-v*.  c-  h I ctUjL*'***  *5 


LABORATORY  NUMBER:  gS3~x3.<f 


3  00  o 
9, 

/  0  o 
3  0  0 


I  certify  these  samples  were  esntlneeusly  to  my  custody  from  the  time  of  receipt  listed 
aboee  until  the  camp  let  ten  of  laboratory  analyses  on 


.  I 


I 


f 


SPECIAL  SAMPLES:  ORGANICS  &  OTHERS 


ft 


Texas  Department  of  Health 
BUREAU  OF  SOLID  WASTE  MANAGEMENT 
Austin,  Texas 


SAMPLE  DESCRIPTION: 

TDH  Region  No.  ^  County 
Site,  Name_  ZtrKStr  AFg 

TDH  Pennit/Registration  No.  _ 

Sample  No.  ■5"'  Seal  No. _ 

0Surface  Water  Sample  ORQMonltor  Well  No. _ 

Comments/Wamlngs _ 

Q/tLojUfijr.  £*£/2SS, 


l 

(aWWt£*.  SjjpAKfiton  J}SCHAA6£~)  ,  . 

DATES:  Sample  Co11ected__  A-2.-&3 _ __ 

Laboratory  Received:  - 

Laboratory  Reported:  JUN  1  6  1963 _ 

TDH/BSWM  Received: _ JWl  7  m 


(Begin) 

I  certify  these  samples  were 
collected  and  sealed  by  me  at 
!  :  m.  on  (a!  Z/8Z  and  re¬ 

mained  in  my  custo3y  until  trans¬ 
ferred  to  T OM  _ 

at  _ : _ .m.  on  kTlJW 

*  - 

(Signature) 


,1  certify  these  samples  were 
continuously  in  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 


at 


.m.  on 


_  J7Z73 

,  j.  ••• 

'I  ' _ 

(Signature)  J  *  4  - 


>  L  . 

I  certify  these  _ Swnples  were 

continuously  In  my  custody 
from  the  time  of  receipt  listed 
above  until  transferred  to 

at  ( 


on 


7  7  77-  '' 1 

i  '  \ 


(Signature)  7f 


LABORATORY  ANALYSES 


Analysis  Required: 

I  I  Priority  Pollutants  GC-MS 

Sample:  1  full  quart/ld ter  in  glass  with 
teflon  or  aluminum  lid  liner. 

C  ' / A\  <, 


Volatile  Organics  (or  TOX) 

Sample »  2  full  40ml  vials  with  special^cjtfi  -I 
and  teflon  septum.  + 

*  * 


/jl'  T  Ay/<  -*a  «•  <-A  /*  ■*'* 
^  f  A^i  A" 

/  y  /  -  » c  l-»l»  /or  fltiL-n* 

T f-fr.  ij  *t  v  fi  0  *e 

|  <’  L  i/  ■  K 


I*,*" 

*  3  *<> 

H  .**7  /  4. 

f  0  A 


LABORATORY  NUMBER: 


APPENDIX  E 

Inventory  of  POL  Storage  Tank* 
on  Reeee  APB 


■  ^  V'-  7'.  "  r-'V  Tv’’ 

*;  , j  :‘;  '*$*’'** 


TABLE  E-2.  CUMULATIVE  FUELS  STORAGE  CAPACITY 


JP-4 

4  Surface  tanks  >  10,000  gal.  ea. 

1  Surface  tank  1,000-10,000  gal. 

1  Underground  tank  1,000-10,000  gal. 

2  Underground  tanks  <1,000  gal.  ea. 

TOTAL  VOLUME 

Diesel 

2  Underground  tanks  >  10,000  gal.  ea. 

3  Underground  tanks  1,000-10,000  gal/ea. 
17  Underground  tanks < 1,000  gal.  ea. 

2  Surface  tanks  <1,000  gal.  ea. 

TOTAL  VOLUME 

MOGAS 

5  Underground  tanka >10,000  gal.  ea. 

4  Underground  tanks  1,000-10,000  gal.  ea. 
TOTAL  VOLUME 

Kerosene 

1  Underground  tank <1,000  gal. 

TOTAL  VOLUME 

Inactive  Storage  Tanka 

4  Underground  tanka* >10, 000  gal.  ea. 
TOTAL  VOLUME 


Cuatulatlve  Volume  (gal) 


904,434 

2,300 

1,000 

1,000 

907,134 


24,400 

5,000 

4,640 

500 


34,540 


54,400 

12,000 

66,400 


585 


585 


99,960 


99,960 


*  These  tanka  are  "pickled",  l.e.,  filled  with  preservative  solution;  prior 
to  approximately  1977,  they  contained  MOGAS. 


TABLE  E-3.  STORAGE  TANKS  OF  10 


GALLONS  OR  GREATER  CAPACITY 


Facility  Number 

Product 

Capacity 

(gal) 

b 

Description 

Date 

Installed0 

783-13  (POL) 

Inactive8 

24,990 

0.  H,  W 

1942 

783-14  (POL) 

Inactive 

24,990 

0,  H,  V 

1942 

783-15  (POL) 

Inactive 

24,990 

0,  H,  W 

1942 

783-16  (POL) 

Inactive 

24,990 

0.  H,  W 

1942 

784-1  (POL) 

Diesel 

12,200 

0,  H,  W 

1952 

784-2  (POL) 

Diesel 

12,200 

U.  H,  W 

1952 

784-3  (POL) 

MOGAS 

12,200 

U.  H,  V 

1952 

784-4  (POL) 

HOG  AS 

12,200 

0.  H,  W 

1952 

791  (POL) 

JP-4 

100,706 

SD,  Fx,  W 

1942 

792  (POL) 

JP-4 

87,700 

SD,  Fx,  V 

1942 

794  (POL) 

JP-4 

87,700 

SD,  Fx,  V 

1955 

795  (POL) 

JP-4 

628,328 

SD,  FI,  W 

1960 

450  (BX  Svc 

MOGAS 

10,000 

U 

N/A 

Stn) 

450 

MOGAS 

10,000 

D 

N/A 

450 

MOGAS 

10,000 

0 

N/A 

1 

a  Filled  with  preservative  solution. 


b  U  -  underground 

H  -  horizontal  cylindsr 

V  -  welded  steel 

S  -  surface  or  above  ground 

D  -  diked 

Fz  -  fixed  roof 

FI  -  floating  roof 

c  Nose  snail  and  nsdiun  capacity  tanks  are  less  than  20  years  old 
(personal  coenunication  with  Cape.  Cane  Snlth). 

SOOICB:  TAB  A-l,  lease  Flan  703. 


B-S 


1 


TABLE  E-4.  STORAGE  TANKS  OF  1000-10,000  GALLONS  CAPACITY 


Facility 

Product 

Capacity 

(g«l) 

Description 

1173  (LOX  storage) 

LOX 

5000 

S 

1173 

LOX 

2000 

S 

1300  (hospital) 

Diesel 

3000 

u 

3170  (fire  training) 

JP-4 

2300 

s 

3181  (pump  station) 

Diesel 

1000 

u 

3141  (veh.  fl.  stn.) 

MOGAS 

1000 

u 

3141  (veh.  fl.  stn.) 

JP-4 

1000 

u 

3142  (veh.  fl.  stn.) 

MOGAS 

5000 

u 

3142  (veh.  fl.  stn.) 

MOGAS 

5000 

u 

Terry  Co.  Aux.  Fid. 

MOGAS 

1000 

u 

Terry  Co.  Aux.  Fid.) 

Diesel 

1000 

u 

0  *  ungerground 
S  ■  surface  or  aboveground. 
SOURCE:  Reese  Plan  705. 


APPENDIX  F 


Inventory  of  Hazardous  Materials 


PESTICIDES  USED  BY  ENTOMOLOGY  SHOP,  REESE  APB 


Trade  Na&e 

Quantity  used/yr. 

Avitrol 

snail 

Balt  Block 

15  lb. 

Balan 

* 

Baygan  Powder 

10  lb. 

Chlorodane 

50? 

Cythlon 

10  gal. 

D-Phenothrin 

48  cans 

Daconil  2787 

8  gal. 

Dacthal  W-50 

50  lb. 

Dacthal  W-75 

20  lb. 

Dalcbal 

20  gal. 

Dlazlnon  2D 

10  lb. 

Dlazlnon  4E 

20  gal. 

Daoraranl 

1  8*1’ 

Dowpon  M 

300  lb. 

Durban  4E 

5  gal. 

Duraban  Fog 

73  gal. 

Plena 

* 

GB  1102 

10  lb. 

Kroaad  (Cd  salt) 

300  lb. 

Ma  lathi  on 

100? 

Methyl  Broalde 

* 

IfOttUTOB 

400  lb. 

PPB  Moth  Crystal* 

4  lb. 

Praaltol  3  Ft 

30  lb. 

Repellent 

72  cans 

Serein 

* 

200  lb. 

SIP- 13*2-40  MP 

* 

S«*la 

SIP- 13*2-40  MP 


PESTICIDES  USED  BY  ENTOMOLOGY  SHOP,  REESE  AFB 
(Continued) 


Trade  Naae 

Quantity  uaed/yr. 

Super  Dal-E-Rad  Calar 

* 

Talon 

* 

Tenocll 

* 

Teraan  SP 

* 

Trex-aon 

1  gal. 

Tuperson 

4? 

Warfarin 

IS  lb. 

Vaap  freese 

24  caaa 

2,4D  Aalne 

20  gal. 

*  Data  not  available. 


HAZARDOUS  MATERIALS  USED  BY  USA?  HOSPITAL,  REESE  AFB 


Substance  Neste 

Quantity  Used/yr. 

Pro  Fix  Aerosol  Cytology  Fixative 

108  os. 

CAMCO  Quick  Stain 

64  os. 

Isopropyl  Alcohol 

115  gal. 

Acetone  ACS 

4  pints 

Methanol  ACS 

7  pints 

Sulfuric  Acls 

1  pint 

Silver  Alloy  Mercury  Capsules 

3000  capsules 

Silver  Alloy  Powder  Mercury 

Capsules 

1500  capsules 

ENTS  OP  JP-4  AVIATION  FUEL 


APPENDIX  G 
Glossary 

(Including  acronyms  and  abbreviations  used  in  the  text) 


GLOSSARY 

List  of  Acronyms ,  Abbreviations,  and  Symbols  Used  in  the  Text 

ADC  Air  Defence  Command 

AFB  Air  Force  Base 

AFCC  Air  Force  Communications  Command 

AFESC  Air  Force  Engineering  and  Services  Center 

AG  Above  ground 

AGE  Aerospace  Ground  Equipment 

AVGAS  Aviation  Gasoline 

BG  Below  ground 

CAMS  Consolidated  Aircraft  Maintenance  Squadron 

CE  Civil  Engineering 

CERCLA  Comprehensive  Environmental  Response,  Compensation,  and  Liability  Act 
COD  Chemical  Oxygen  Demand 

DEQPPM  Defense  Environmental  Quality  Program  Policy  Memorandum 

DoD  Department  of  Defense 

DPDO  Defense  Property  Disposal  Office 

EPA  Environmental  Protection  Agency 

*F  Degress  Fahrenheit 

gal/yr  Gallons  per  year 

GC/MS  Gas  Chromatography /Mass  Spectrometry 

HARM  Hazard  Assessment  Rating  Methodology 

IRP  Installation  Restoration  Program 

JP-4  Jet  fuel  used  by  Air  Force 

MEK  Methyl  Ethyl  Ketone 

MIRK  Methyl  Isobutyl  Ketone 

MOGAS  Motor  Gasoline 

MDI  .  Hon-Destructive  r Inspection 

No.  Humber 

PAH  Polymucleer  Aromatic  Hydrocarbon 


i 

PCBs 

i 

:i 

1 

Polychlorinated  Biphenyls 

POL 

1 

Petroleum,  Oil,  and  Lubricants 

ppa 

Parts  per  million 

:  RAFB 

Reese  Air  Force  Base  j 

.  RCRA 

1 

Resource  Conservation  and  Recovery  Act 

i 

1  R&R 

Repair  and  Reclamation 

TCE 

Trichloroethylene  j 

TFW 

Tactical  Fighter  Wing 

USAF 

United  States  Air  Force 

WTP 

Water  Treatment  Plant 

WWTP 

Wastewater  Treatment  Plant 

AQUIFER 

-  A  geologic  formation,  or  group  of  formations,  that  contains  suffl- 

K. 

1  clent  saturated  permeable  material  to  conduct  ground  water  to  yield  econowi- 

1  cally  significant  quantities  of  ground  water  to  wells  and  springs. 

1  DISCHARGE  -  The  process  Involved  In  the  draining  or  seepage  of  fluid  out  of 

1  a  lake. 

pips,  ground-water  aquifer  or  similar  fluid  containing  structure. 

FRENCH  DRAIN  -  An  underground  passage  for  water  consisting  of  loose  stones 

covered  with  dirt. 

GROUND  WATER  -  All  subsurface  water,  especially  that  part  that  is  in  the 

i  sons  of 

saturation. 

|  HAZARDOUS  WASTE  -  A  solid  waste  which  because  of  Its  quantity,  concent  ra¬ 
ft  tlon,  or  physical,  chemical  or  infectious  characteristics  nay  — 

(A)  cause,  or  significantly  contribute  to  an  increase  in 

mortality  or  an  Increase  la  serious  Irreversible  or 
incapacitating  reversible,  illness ;  or 

(1)  pose  a  substantial  present  or  potential  haaard  to 

human  health  or  the  environment  whan  Improperly 

treated,  stored,  transported  or  disposed  of,  or 
otherwise  managed. 

0-4 

"■:  yrix- 


•'*.'•-*  .y*.’ j.v  ; ewiry-* 


*fJWX  sir-;  ;*.;».  v  «• ...  i. ,‘J 


<*>*  • 


LEACHATE  -  A  solution  resulting  from  the  separation  or  dissolving  of  soluble 
or  particulate  constituents  from  solid  waste  or  other  man-placed  medium  by 
percolation  of  water. 

LEACHING  -  The  process  by  which  soluble  materials  in  the  soil,  such  as  nu¬ 
trients,  pesticide  chemicals  or  contaminants ,  are  washed  into  a  lower  layer 
of  soil  or  are  dissolved  and  carried  away  by  water. 

LINER  -  A  continuous  layer  of  natural  or  man-made  materials  beneath  or  on 
the  sides  of  a  surface  Impoundment,  landfill,  or  landfill  cell  which  res¬ 
tricts  the  downward  or  lateral  escape  of  hazardous  waste,  hazardous  waste 
constituents  or  leachate. 

MAGNESOL  -  Trademark  for  a  synthetic  adsorptive  magnesium  silicate  used  for 
solvent  purification,  clarification,  and  recovery. 

METHYL  ETHYL  KETONE  -  An  organic  chemical  used  as  a  solvent  in  cements  and 
adhesives. 

METHYL  1S0BUTTL  KETONE  -  An  organic  chemical  used  as  a  solvent  in  paints, 
varnishes,  and  lacquers. 

MIGRATION  (Contaminant)  -  Hie  movement  of  contaminants  through  pathways 
(ground  water,  surface  water,  soil,  and  air). 

RET  PRECIPITATION  -  Mean  annual  precipitation  minus  mean  annual  evapotrana- 
piratlon. 

OIL/HATER  SEPARATOR  -  A  man-made  facility  designed  to  separate  by  gravity 
liquids  of  differing  densities;  typically  to  skim  oil  or  grease  from  a 
water  surface. 


PCB  (Polychlorinated  Biphenyl)  -  A  chemically  and  thermally  stable  toxic 
organic  compound  that,  when  introduced  into  the  environment,  persists  for 
long  periods  of  time,  is  not  readily  biodegradable,  and  is  biologically 
accumulative. 

PD- 680  -  A  petroleum  distillate  used  as  a  safety  cleaning  solvent.  Two 
types  of  PD-680  solvent  have  been  used;  Type  I,  having  a  flashpoint  of  100°F, 
and  Type  II,  having  a  flashpoint  of  140*F. 

PERCHED  GROUND  WATER  -  Unconfined  ground  water  separated  from  an  underlying 
regional  ground-water  table. 

PERMEABILITY  -  The  capacity  of  a  porous  rock,  sediment,  or  soil  for  trans¬ 
mitting  a  fluid  without  impairment  of  the  structure  of  the  medium;  it  is  a 
measure  of  the  relative  ease  of  fluid  flow  under  unequal  pressure. 

PLATA  -  A  dry,  vegetation-free,  flat  area  at  the  lowest  part  of  an  undrained 
basin,  underlain  by  stratified  clay,  silt,  or  sand  and  commonly  by  soluble 

salts. 

PLATA  LAKE  -  A  shallow,  intermittent  lake,  covering  or  occupying  a  playa 
in  the  wet  season. 

POLYNUCLEAR  AROMATIC  HYDROCARBON  -  A  molecule  consisting  of  two  or  more  ad¬ 
joining  hydrocarbon  ring  molecules. 

1 . 2- PROPANEDIOL  (1,2-Propylene  glycol)  -  A  stable,  colorless,  viscous,  hygro¬ 
scopic  liquid  that  is  miscible  with  water,  alcohol,  and  many  organic  solvents. 
It  is  used  in  orgsnic  synthesis  and  as  a  solvent  and  preservative  in  foods. 

1.3- PROP AUDI OL  (1,3-propylene  glycol)  -  A  colorless,  odorless,  combustible 
liquid  of  low  toxicity.  Soluble  in  water,  alcohol,  and  ether,  it  is  used  as 
an  intermediate,  primarily  for  polyestere. 
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RECHARGE  -  The  process  involved  in  the  addition  or  replenishment  of  water 
to  a  ground-water  aquifer  by  natural  or  artificial  processes. 

SURFACE  WATER  -  All  water  exposed  at  the  ground  surface;  including  streams, 
rivers,  ponds,  and  lakes. 

WATER  TABLE  -  The  upper  limit  of  the  portion  of  the  ground  wholly  saturated 
with  water. 
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APPENDIX  J 

Aerial  Photo# 


Sewage  Lake  in  foreground. 


Photograph  of  auapactnd  Pranch  drain, 
vicinity  of  CE  Paint  Shop  (SI-4). 


TABLE  1-4.  PRIORITY  POLLUTANT  ORGANICS  (624/625) 
(Gm  Chromatography /Mess  Spectroscopy) 


Volatllss  (624) 

IV  Acrolsln 
2 V  Acrylonitrile 

3 V  Bsnxans 

4 V  bls(Chloromathyl)  sthsr 
SV  Broaoform 
6V  Carbon  taerachlorlda 
7V  Chlorobanasna 
8V  Chlorodibrononsthans 
9 V  Chloroathana 
10V  2-Chloroathylvlnyl  sthar 
IIV  Chloroform 
12V  Dichlorobroawns thane 
13V  Dlehlorodiflouronathana 
14V  1 , l-01chloro«ehana 
15V  1 , 2-Dlchloroe thane 
16V  l,l-Dlchloroaehylan« 

17V  1.2-0 lch loropropans 
18V  1 , 2-Dlchloropropyl«na 
19V  Ethylbenzene 
20V  Methyl  bromide 
21V  Methyl  chloride 
22V  Methylene  chloride 
23V  1,1,2, 2-Tetrachloroet hane 
24V  Tetrachloroathylene 
25V  Toluene 

26V  1,2-erens-Dlchloroethylene 
27V  1,1, 1-Trlchloroe thane 
28V  1,1, 2-Trlchloroethane 
29V  Trlchlorothylene 
30V  Trlchlorofluoromathane 
31V  Vinyl  chloride 

Acid  Compounds  (623) 

LA  2-Chlorophenol 
2A  2,4-Oichlorphenol 
3A  2 ,4-Olasthy lpbenol 
4A  4,6-Olnitro-o-cresol 
5A  2 , 4-Dini trepbenol 
6A  2-Vitrophenol 
7*  4-Nitropheool 
8A  p  tOoto-m-ctnaol 
9A  Pencachloroshetol 


_________  I 

Base /Neutral  (625) 

IB  Acenaphthena 
2B  Acenaphthylene 
3B  Anthracene 
4B  Benzidine 
SB  Benzo (a) anthracene 
6B  Benzo (a) pyrene 
7B  3,4-Benzofluoranthene 
8B  Benzo (ghi)perylene 
9B  Benzo(k) fluoranthene 
10B  bis (2-Chloroethoxy) ms thane 
l IB  bis (2-Chloroethyl) ether 
12B  bis (2-Chloroisopropyl) ether 
13B  bis(2-Ethylhexyl)pbtbalate 
14B  4-Bromophenyl  phenyl  ether 
15B  Butylbenzyl  pht heists 
16B  2-Chloronaphthalene 
17B  4-Chlorophenyl  phenyl  ether 
IBB  Chrysene 

19B  Dlbenzo (a, h) anthracene 
20B  1,2-Dichlorobenzene 
2 IB  1 , 3-Olchlorobenzene 
22B  1,4-Dlehlorobensene 
23B  3,3'-Oichlorobenzidine 
24B  Olethylphthalate 
25B  Dimethyl  phthalate 
26B  Dl-n-butyl  phthalate 
27B  2,4-Dinltrotoluene 
288  2 , 6-Dinltrotoluene 
29B  dl-n-octyl  phthalate 
308  1 , 2-Diphenylhydrazine  (as 
axobenzene) 

311  fluoranthene 
321  Fluorene 
331  Bexachlorobenzene 
34B  Rczachlorobutadlcna 
33B  Bexachlorocyc lopantadiene 
36B  Bexechloroeehane 
371  ladenod,  2, 3-cd)  pyrene 
381  Isopherons 
391  Naphthalene 
40B  Vltrsbenseae 
411  1-nltroeedlastfaylanlae 
ASS  N-nltrsaedl  n  propyl sntne 


TABLE  1-5.  VOLATILE  AKOHATIC  COMPOUNDS  (602) 
(Gu  Chroaatography) 


Bans an* 

1 , 2-Dlchlorobanzana 

Toluan* 

1 , 3-Dlchlorobanzana 

Ethyl  Bansana 

1 , 4-Dichlorobanxana 

TABLE  1-6.  VOLATILE  HALOCARBOB  COMPOUNDS  (601) 

(Caa  Chroaatography) 

Chloroaathana 

1 , 2-Dichloropr opana 

Broaonathana 

crana-1 , 3-Dichloropropana 

Vinyl  Chlorlda 

TrlchloroaChana 

Chloroacban* 

Dlbronochloroaathana 

Mathylana  Chlorlda 

1,1, 2-Trichloroathana 

Trichloroflaor— athana 

cia-1 , 3-Dichloropropana 

1 , 1-Dichlor onchana 

2-Chloroathylvinyl  Ethar 

1 , 1-Dichlotoathan* 

Broaofora 

tr ana-1 , 2-Oichloroathan* 

1,1,2,2-Tatrachloroathana 

Chlorofota 

Tatrachloroathylana 

1 , 2-Dichloroathana 

Chlorobanxana 

1.1, 1-Trlchloroaehaaa 

1 , 3-Dichlorobanaana 

Carton  Tatraehlorid* 

1 , 2-Dtchlorobanaana 

Broaedlchlaroa*  than* 

1 , *-Oichlo rofcanzana 

